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IHPSOVED riLT£IlS. 

In our issue of January 7, 1882, we gave an illustrated 
descriptiin of the "Multifold Filter," manufactured by the 
N'ewark Pillering Company. That filter was composed of 
several superposed compartments, the sand in which was 
washed by means of traveling jets of water. 

The plan of washing is the invention of Mr. P.. Clark, of 
Rah way, N. J., while the multifold construction of the fil- 
ter was invented by Mr. J. W. Hyatt, of Newark. The 
multifold jet washer filter was a very excellent filtering de 
vice, and very likely no change in the system of filtering 
would have been adopted by this company had it not been 
for the inventive activity of Mr. J. W. Hyatt, the president 
of "the company. The results of his Invention in this di- 
rection are seen in three styles of filters here illustrated, and 
which are styled the Hyatt filters. 

In these machines the movement of the water tlirough the 
filter and the means of removing the impurities arrested by 
the filtering medium are striking and novel. 

While these filters are adapted to the use of animal char- 
coal, wood charcoal, and various other filtering materials, 
there are very few cases where anything like tlie quantity 
and quality of water can be filtered by these substances so 
«f!icienlly and economically as by the use of suitable sand. 
Where sand can always be kept clean and without waste, as 
can be done in the Hyatt filters, it is the most effective and 
at the same time least expensive of all filtering substances 
for purifying large quantities of water. 

The economy of sand for filtering is shown, for instance, 
by the fact that the sand in a filter containing 50 bushels 
costs but a mere trifle, while 50 bushels of animal charcoal 
would cost about $150. The sand will last for many years 
without deterioration, while the charcoal, which while fresh, 
is excellent for decolorizing water, will become unfit for 
use in two or three months. 

yfc shall therefore speak 
in this article of sand as the 
filtering agent employed. 
" The Hyatt filter No. 1 Is 
especially adapted to houses, 
small steam boilers, laundries, 
etc., and wherever the quan- 
tity of water to be filtered is 
supplied through a |- inch 
pipe under a pressure of five 
or six almopheres, or less. 
Its operation is as follows : 
The water is admitted by the 
compound cock,A, and passes 
through the valve, ^^iiCtothe 
sand. The coursa^W the 
water, during the operation 
of filtering, is indicated by the 
arrows shown in the cut. A 
portion of the water passes 
upward from the valve, B, en- 
tirely through the sand Ijy the 
side of the filter to the top, 
and then descends to the dis- 
charge pipes. Other portions 
traverse the sand from the side 
at various heights, between 
the top and bottom, and all 
escaping through the perfor- 
ated discharge tubes, C,- D. 
The upward current of water 
entering from the valve, B, 
loosens up the sand and keeps 
it in a state of mild ebullition 
for a distance laterally some- 
thins less than one-fourth of 
the diameter of the filter. The 
sand is loosened the most and 
has the greatest motion next 
to the side of the filter, while 
further away it gradually 
moves slower, and becomes 
closer as the distance increases 
from the side, until motion 
ceases, and the sand compacts 
together more 'and more by 
the pressure of *be water 
passing through. By this 
plan, in tlie first part of the 
fllterlag operation, the coare- 

Rt impurities ia the water are 
tsdned in a distributed con- 
dition by the portion of sand 
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ia£ HYATT mtmi, m. 2. 



which is in a loosely moving state ; the next finer impnrities 
are arrested a little further away, where, the current of water 
being slower, the sand is not so much disturbed ; finer par- 
ticles again are stopped further away by the still denser 
sand; and so the process goes on by gradations, till the water 
comes into sand which is motionless and compact. In this 
compact sand, adjacent to the outlet, the fine antl last k- 
mainiug impurities, are obstructed, and pure water passes 
through the tubes, C, D, into the outlet pipe, E. 

This description applies to each of the three varieties of 
Hyatt filters here shown. It permits a larger amount of 
water to be filtered by a given quantity of sand than is 
possible, where the silt and impurities are permitted to 
accumulate in a dense stratum upon the motionless surface 
of a filter bed. At the same time the sand is in condition 
to be more easily cleansed, the impurities being loosely dis- 
tributed among the particles of sand instead of adhering 
together in a more or less tenacious mass. 

The filtering process having thus been explained, the 
method of cleansing the sand from the accumulated impuri- 
ties will be described. As a rule the sand in a filter should 
be thoroughly washed at least once a day, although this de- 
pends upon the character and amount of impurities which the 
water contains. In warm weather, especially, cleansing 
should be done frequently to prevent decomposition of the or- 
ganic matter remaining in the sand, which makes filters 
which are only cleansed at long intervals fountains of filth 
instead of purity. 

In washing Hyatt filter No. 1, the handle of the compound 
cock. A, is turned to the left as far as it will go. This shuts 
j off the water from the valve, B, and permits it to enter 
through the small valves, P, which are distributed at regu- 
lar, intei-vals in the bottom of the filter bed.' From these 
valves the water ru-shes upward through the sand, loosening 

and carrying with it all of th« 
slit and impurities that have 
been retained in the sand 
while filtering, and discharg- 
ing them through the central 
pipe, G, from which it issues 
by one of the openings in the 
compound cock. A, into the 
waste pipe, V. Five or ten 
minutes for washing is usually 
quite suflacient; and if this be 
done regularly each day, the 
filter will be kept in the most 
perfect order and will do its 
work for a practically in- 
definite period, as there is no 
waste of sand, and the filter 
is constructed of bituminized 
iron and has no working parts 
liable lo get out of order. 
After washing, the handle t§ 
turned to the right until it 
stops, and filtering is at once 
resumed. 

Some of these filters are ar- 
ranged for the introduction of 
the unfiltered water over the 
sand instead of at the bottom. 
It is then filtered downward 
and discharjied through per- 
forated metal below. In a 
filter of the form and capacity 
of house filter No. 1, this ar- 
rangement will give finer fil- 
tration but a less quantity of 
water. The plan of washing 
thesasd is.however, as above 
described. 

Hyatt filter No. 2 is rnade 
in diameters of 40, 50, 96, aDd 
120 inches respectively. They 
are worked'.tn gangs or series 
of from two to ten in num- 
ber, as may be desired. The 
method of flllering is the same 
as has been described in No. 
1, th^ water passing up from 
th^inlet valve, B, and passing' 
acror^s to the outlet screens. 
By reference to the arrows 
shown in the Cuts and to the 
description of filter No. l,.tbis 
method of filtration .will lie 
(ConHnued on ptge I8S.) 
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EDUCATION FOB MECHANICS. 

The question of the extent of the benefits of education to 
the working mechanic is an old one. Many place loo high 
a value upon the utility of learning. To them knowledge 
seems all powerful; it is a key chat unlocks every door. 
It is among those of lesser culture that this opinion mostly 
obtains. They overestimate the value of science, while the 
belter educated fall into the opposite error, and undervalue 
it. As usual, the truth is to be found in the middle. Edu- 
cation of whatever nature exerts a certain influence upon 
all our actions, but is not responsible for everything. Those 
who are wanting in it are apt to attribute all their troubles 
to this deficiency. How often does some ineflicient me- 
chanic say that he would have done much better if he had 
only been educated. He cannot see that his faults are 
positive and inhei'ent. Those who possess education, find- 
ing that their natural faults still impede their progress, 
come to the conclusion that what they have learned is of 
little value. 

In the case of the mechanic it is not easy to determine 
just what knowledge is worth. After he has learned his 
trade mechanically, it is worth his while to go further and 
read up what has been written about it. While many of 
the best workmen do not use book knowledge at all, the 
typical intelligent workman is always a reader. He re- 
ceives a scientific journal and possesses half a dozen books 
treating of lathe work and kindi-ed subjects. They describe 
case-hardening compounds, brazing and welding fluxes, and 
give hints on lathe management, on cutting angles of tools 
for diffei-ent metals, and the like. Every day he may have 
to go through some of the operations they tell of, yet rarely 
or never will he leave the beaten track. But although he 
may not follow them in practice, he always reads them. 
He does good work in the shop, and reads intelligently at 
home. If any question comes up with his employer about 
mechanical points, he will bring him the next day some of 
his books or papers as authorities, yet his shop work is 
done on principles learned by hard experience, and not by 
book theory. His books and his scientific joui'nal do not 
seem to help him there. Clever as the man may be, he 
would seem at first sight to lack the faculty of applying his 
book knowledge. Yet if we go a little deeper info the sub- 
ject, it may appear that it is because of his excellence as a 
mechanic that he rejects the book in practice. The hard 
school of experience has taught him two lessons. One has 
been a right way of doing things; the other has been the 
danger of trying to improve on that way. In the appren- 
ticeship of the mechanical arts the work of generations of 
mechanics is imparted to the learner. The evolution of so 
many minds and years -should be treated with reverence. 
To institute a genuine and valuable improvement is far from 
"easy. 

[ All this proves the di.gnity ot" the p<^|ii^§i3 held by the 
j mechanic. He has a knowledge of shop work that is de- 
rived, as just stated, from generations of the woi'ld's work. 
His knowledge of tliis work is, then, of the very best. His 
acquaintance with different metals, with the treatment of 
d ifferent steels and irons, is perfect. His application of it is 
an instinct. He will seldom find in his course of reading a 
justification for leaving the way he is accustomed to. His 
special branch he knows so well that the books can scarcely 
improve it. His thoi-oiigh knowledge of shop work attains 
to the dignity of a liberal education. It is not to be de- 
spised or looked down on because not acquired under the 
roof of a college. 

This is a fair picture of the good mechanic as found in 
our shops to-day. He reads, but does not often succeed in 
applying his reading. Yet he will study, and will enjoy 
studying. It elevates his mind by giving it sometli'ing be- 
sides itself to live upon. Seldom as the difect application of 
his reading comes into his work, its indirect influence 
affects every blow of his hammer. His intellectual being is 
impi'oved by it, and his self-i'espect increased. His journal 
and books give it good pabulum. The benefits of education 
cannot be doubted in his case. 

^ I « > » 

^. ANALYSIS OF WATEE. 

Chemistry will unfailingly reveal the elements and their 
proportions in a compound, and also the inorganic quantities; 
yet it will be at a loss to show the organic components more 
than approximately. Tests will only show the presence, 
not the exact parts, of the latter, and as the process by evapo- 
ration and healing the residuum separates the volatile con- 
stituents of animalcules and vegetable compounds, their 
amount cannot be determined with certainty. 

It is only after disease gei'ms have been traced to water as 
their medium of diffusion that the water is sulijected to ex- 
amination. The microscope failing to show them, their ex- 
istence can only be proved by placing them in- conditions 
favorable to their development. Inorganic ingredients of a 
hurtful nature can be ascertained, and the proportions] which 
it would be dangerous to health to exceed are known. Vege- 
table matter can be closely calculated, but the results that 
would ensue by changes under certain conditions can only 
be obtained by a system of a priori reasoning. But the 
germs, the most insidious enemy to health in water, as 
neither atmospheric nor mechanical action, nor dilution, will 
eradicate thera, cannot be found. 

The benefits accruing from the solution of this problem 
cannot be ovei'estimated; physicists are bending their ener- 
gies in this direction, and students are entering the field; it 
is a wide one, and one that, if explored, will yield boundless 
reward 



SITES FOR WATER SUPPLIES. 

The transition from a village to a city is so rapid in this 
country as to seem to be due to the agency of the " magic 
lamp," and yet all the privileges and conveniences enjoyed 
by the old are demanded by the new communities. Un- 
doubtedly among the most important' of these, and one to 
which attention is forcibly drawn as spi'ing opensand build- 
ing operations are resumed, is that of a perfect supply of 
water. 

In selecting a locality whence to obtain this supply, 
it would be judicious to insist upon certain conditions which 
are vital to success. Absolute purity of the source should be 
the first characteristic. The entii-e watershed should be 
carefully examined, and everything avoided that would even 
be liable to produce corruption. In the case of wells, chemi- 
cal analysis will take the place of inspection. After Iraving 
obtained a source now pure, the possibilities of contamina- 
tions in the future should be looked to. It is a well known 
and frequently demonstrated law that security breeds negli- 
gence, and in the case of water supplies this is often tested. 
Imperceptibly the water will become unwholesome, and yet 
its true character will remained concealed until disease is 
traced to it, when an examination reveals impurities which 
have crept in and been steadily increasing. 

For many reasons the quantity of the supply should be 
sufficient, not only for present needs, but to allow for growth 
and increased consumption. After these comes the next 
factor, one that is, unhappily, often ranked as first — that of 
cost. The works should be built economically, but when poor 
work is liable to risk the whole, the economy is false. Due 
attention should be paid to so constructing the first system 
that it could, when the time came, be increased by the ex- 
penditure of a moderate percentage of the first cost. 



The ereat Statue of Liberty. 

A singular problem in engineering is presented to the 
committee which has in charge the construction of the ped- 
estal for the gi'eat statue of Liberty in New York harbor. 
About eighty thousand dollars out of the necessary two hun- 
di'en and fifty thousand have been raised, but nothing has 
been done about the work. It is probable that operations 
would be begun at once with the funds in hand, if it were 
not that no plans have been made, and no architect or engi- 
neer has been engaged to make them, the committee not 
having been able to find any member of these pi'ofessions 
willing to contribute them for nothing, or rather for the 
'•great credit " which, " if pi'operly done," they will "re- 
flect upon the designer and engineer." 

As the value of the drawings and superintendence for the 
pedestal alone, to say nothing of the I'esponsibilityof seeing 
-ilie statue placed safely upon it, would be about twenty-five 
thousand dollars, we fear that the committee will look long 
before they find the individuals whom they seek. The task 
itself, independent of any consideration of proper payment 
for the time and responsibility involved, is not one that Ihe 
most skillful engineer would wish to undertake hastily. 
The statue weighs, complete, only about eighty tons, but 
presents an immense surface to the wind, and stands, more- 
over, on a comparatively small base. 

Considering that it is not exti'emely easy to construct a 
brick chimney of the same height — one hundred and forty- 
eight feet — weighing ten times as much, of pyramidal form, 
and standing on the ground, so as to I'esist the foi'ce of a 
storm, the difficulty of raising and securing the statue, not 
on the ground, but on the top of a pedestal nearly one hun- 
di'ed and fifty feet high, is apparent(p€There are no prece- 
dents for anything of the kind, and it will hardly do to se- 
cure the figure by the rope stays, like those of a derrick, 
which the incapable engineer would natui'ally resort to. 

The membei's of the committee seem themselves to have 
pei-ceived something of the difficulty of the undertaking, 
and have telegraphed to Pi'ance for instructions as to the 
mode of doing the work. We do not generiiily volunteer 
advice, but it seems to us that the plan said to be employed 
by the Japanese for securing their light pagoda towers 
against the effects of wind, by means of a long weight or 
pendulum, hung from the lop of the tower, and reaching 
nearly to the floor, might perhaps be employed with good 
effect for the New York statue. 

A veiy similar device, applied by Sir Christopher Wren, 
has for two hundi'ed years held 'ip the spire of Salisbury 
Cathedral, as well as those of one or two other English 
chui'ches, in which a heavy wooden framework, extending 
as far downward as the construction of the tower permits, is 
suspended by strong iron bars from the capstone, free to 
swing in any direction. The effort of the wind on one side 
of the spire inclines it until the hanging framework i;estsi 
against the opposite side, but when the pressure is relieved, 
the pendulum swings back, bringing the stonework with it 
into its original place. — Amer. Archilecl. 

^ ( » I » ' 

Blectric Xramivay. 

According to Mr. Trail, the engineer of the Giant's Cause- 
way and Portrush Electric Tramway, the total pi'ime cost 
will be about £31,000 for six and a half miles of tramway, 
the cost of buildings, rolling stock, electric plant, engines, 
law, parliamentary, and engineering expenses. He says 
also that the electric car is able to ascend a long, continuous 
hill of about one and a half miles in length, and with a 
gradient of 1 in 35, drawing a second car l)ehind it, and 
work as readily and as well at a distance of two miles from 
the generator as adjacent to it. 
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ASFSCTS or THE PLANETS fOB AFBIL. 
VENUS 

is morning star, and takes tlie lead of the planets that sing 
and shine wliile they anticipate the rising of the great lumi- 
nary that will eclipse their lesser light. She is still travel- 
ing on the eastward track that brings her nearer to the sun, 
as she fulfills her course from western elongation to superior 
conjunction. Though lier fair face is becoming " fine by 
degrees and beauiifully less," she continues to grace the 
breaking of the dawn, and wins the admiration of every ob- 
server who watches her progress " under the opening eye- 
lids of tlie morn." 

Venus varies her course with an incident on the 10th. She 
is in conjunction with Lambda Aquarii, a star of the fourth 
magnitude in Aquarius, being twenty-six minutes south of 
the star. The nearest approach is at eleven o'clock in the 
morning. But planet and star will be near enough before 
sunrise to form an interesting picture. Venus will be far 
enough above the horizon for favorable observation soon 
after four o'clock, and will then be seen west of the star and 
approaehing it. On the morning of the 11 th, it will be seen 
that pjflnet and star have passed each other, Venus being east 
of the star. Observers will note the rapid progress of Venus 
northward. At the end of the month she will be in north- 
ern declination, nearly twelve degrees farther north than at 
the beginning of the month. 

The right ascension of Venus is now 22 h. 10 m., her de- 
clination is 11° 37' south, and her diameter Is 16'8 ". 

Venus rises on the 1st eight minutes after four o'clock 
in tbe mornins;; on the 30th she rises at thirty-eight minutes 
after three o'clock. 

M4ES 

is morning star, but is too near the sun and too insignificant 
in size to be of much account. A better time is coming, 
and, before many months have passed, he will become an 
object of prominent interest as he approaches opposition. 
Like Venus, he is moving rapidly northward. At the close 
of the month he will be in northern declination, having 
traveled nine' degrees north during the month. The farther 
north the planets are in this latitude, the more favorably 
they are situated for observation, and the longer is the cir- 
cuit they make above the horizon. 

The right ascension of Mars is 23 h. 6 m., his declination 
Is 6° 57' south, and his diameter is 4*3". 

Mars rises on the 1st at ten minutes before five ©'clock in 
the morning; on the 30th he rises a quarter before four 
o'clock. 

MERCUKT 

Is morning star until the 16th, and evening star for the rest 
of the month. On the 16th, at six o'clock in the morning, 
he is in superior conjunction with the sun, passing behind 
the great luminai-y, and appearing on his eastern side to play 
his short role of evening star. 

Hels fin active member of the solar community. On the 
S7th, rushing eastward, at full tilt, with a seeming intention 
to get as far away from the sun as possible, he encounters 
Neptune, plodding T"?estward with tortoise pace, cnaking 
every efldftrln his power to approach the sun as near as pos- 
sible, the former moving with a velocity of nearly thirty 
miles a second; the Tatter moving with a velocity of three 
miles and a half in a second. They have a conjunction at 
the respectful distance of 3° 7', and are hidden from terres- 
trial gazers by their near proximity to the sun. They, how- 
ever, win distinction, for the meeting of the planet that 
travels nearest to the swa and the one that travels on the 
system's remotest bounTw^is the sole planetaiy conjunction 
on the meager annals of the month. Mercury is speeding 
north faster than either Venus or Mars, for during the 
month his northern declination increases twenty-three de- 
grees. 

The right ascension of Mercury is 23 h. 59 m.; his declina- 
tion is 2° 33' south, and his diameter is 5 "6". 

Mercury rises on the 1st at twenty-one minutes past five 
o'clock in the morning; on the 30th he sets at twelve minutes 
past eight o'clock in the evening. 

NEPTUNE 

ig evening star, and leads the quartett of giant planets in 
the tittle of rising and setting. He is now so far from the 
earth, and so near the sun, that large telescopes find it diffi- 
cult to pick him up, but Iiis course among the stars is as ac- 
curately mapped out as if he were visible to the unaided eye. 
His conjunction with Mercury has already been referred to. 

The right ascension of Neptune is 3 h., his declination is 
19° 19' north, and his place is in Taurus. 

Neptune sets on the 1st at a quarter after nine o'clock in 
the evening; on the 30th he sets at half-past seven o'clock. 

SATURN 

is evening star, and shines in the western sky for about three 
hours after sunset, when his pale disk dips below the hori- 
zon. He is now nearly south of the Pleiades, and presents 
no features of special interest to the ordinary observer. 
Even the telescopist will have to take a season of rest, for he 
is approaching the sun so closely that he will soon he hidden 
from view. Hidden, but not lost, for next autumn at oppo- 
sition he will be more magnificent than he was during the 
past autumn and winter. 

The right ascension of Saturn is 3 h. 26m. ; his declination 
is 16° 49' north; his diameter is 16", and he may be found in 
the constellation Taurus. 

Satnrn .«ets on the 1st about a quarter before 10 o'clock in 
the evening; on the 30th he sets at twelve minute? past 8 
o'clock. 



JUPITER 

is evening star, the third in the order of rising, but he holds 
the palm among the planets and the myriad stars as the most 
brilliantly beautiful of the sinning host. He distinguishes 
himself by no noteworthy deeds, but pursues the even tenor 
of his way with majestic mien, accepting with royal grace 
the honors due to his position as the giant member of the sys- 
tem, the finest exemplification of nature's fashioning hand 

The right ascension of Jupiter is 5 h. 36 m.; his declina- 
tion is'23° 15' north; his diameter is 35 2 "; and his place is 
in Taurus. 

Jupiter sets on the 1st at twenty-five minutes past 12 
o'clock in the morning; he sets on the 30th a few minutes 
before 11 o'clock in the evening. 

URAKUS 

is evening star, and may still be seen by the unaided eye a.s 
a faint star in clear weather on moonless nights. Hisposition 
varies little from that pointed out for March, being half a 
degree farther north. He is in Virgo, a little northwest of 
Beta Virginis, and may be best observed in the east about 8 
o'clock. 

The right ascension of ITranus is 11 h. 26 m.; his declina- 
tion is 4° 31' north; and his diameter is 3 '8". 

Uranus sets on the 1st at 5 o'clock in the morning; he sets 
on the 30th at five minutes past 3 o'clock. 

THE MOON. 

The April moon fulls on the 22d, at forty-three minutes 
past 6 o'clock in the morning. The old moon is in conjunc- 
tion with Venus on the 4th, Mars on the 5th, and Mercury 
on the 6th. The new moon of the 7th is near Neptune and 
Saturn on the 9th. The conjunction with Saturn will be the 
most interesting phenomenon of the month, the two days' 
old crescent passiog forty-one minutes north of the planet, 
and the time of nearest approach being about a quarter after 
8 o'clock in the evening. The conjunction is much closer 
than that of the 13th of February, when the moon and Sat- 
urn, imprisoned in the halo surrounding her, formed a 
charming celestial picture. On the 1,3th the tnoon is in con- 
junction with Jupiter, and on the 18th completes the plane- 
tary circuit by drawing near to Uranus. On the 22d the 
moon is eclipsed. The eclipse is invisible in this portion of 
the world, but may be seen on the Pacific coast, the Pacific 
Ocean, and Asia. Observers here will not lose much, for 
less than one-tenth of the moon's diameter will be eclipsed. 
The moon occults Beta Capricorni, a star of the third mag- 
nitud'e, on the 1st at seven minutes after 6 o'clock in the 
morning, the star being hidden for twenty-two minutes. 
The occultatipn takes place soon after sunrise, and is invisi- 
ble, but the near approach of moon and star will afford ma- 
terial for interesting study. 



scriptions of cork machinery in the back numbers of the 
SciENTiric AmbricAn.^J. a. R. — ITie cost to erect an 
electrical telephone for three miles, instruments, poles, 
wires, and all included, would be about $150 per mile. — A. 
C. L. — JDentiphones, or audipbones, are made in this country. 
— H. S. — See Sdpplbment, 3.57, electrical balance for show- 
ing presence of metals under surface of the ground. There Is 
no other instrument for indicating the existence of precious 
metals — E. L. R. — The Edson automatic steam recorder 
will tell you whether your fireman does his duty at night. — 
A. L — For drawings of a timber drying apparatus see recent 
number of Scientific American Supplement.— G. M. — 
Various forms of nut locks are in use. — T. A. M. — You can 
obtain the telescope glasses at almost any optical .store.^W. 
E. M.— Common whiting and alum in equal parts makes st 
good filling for safes. 



SOKE AltSWEBS TO CQ2££8P0NS£3SrXS. 

E.H, P. — "Luminous paint" is used to illuminate the 
faces of clocks and watches. It is a compound of lime and 
sulphur in varnishr— R. H.— There is no difference, in result, 
between one square foot and one foot square. One square 
foot may be contained in a figure of any desired shape con 
taining 144 square inches; for example, a parallelogram 24 
inches long and six inches wide; while one foot square is 
understood to represent a figure measuring 12 inches on 
each of its sides. —O. R — The top of a locomotive wheel 
does not go around its axle, when running, any faster than 
the bottom of the wheel.— S.— Will take no more pickets to 
fence the hill than to carry the fence on the straight line 
shown in your diagram. — H. B. L. — The cannon ball flred 
from the rear of a train moving sixty miles an hour will 
pass the mile post.— J. A. M.— The profession of civil en- 
gineering offers inducements for young men to study. There 
are good colleges and many good books relating to engineer- 
ing.— O. R. — You cannot run an electric light without con- 
siderable expense for machinery or for batteries. — W. D. T. 
Ordinary nut coal is the best for the purpose. — G. R. B.-^ 
Butter can be made from fresh milk by means of an ordinary 
churn. — J. L. B. — Railway ties made of paper pulp have 
been proposed. — B. B.— The best-method of preserving and 
transporting fresh fruit is by means of the refrigerator cars. 
Splendid fruit is thus brought from California to the New 
York market.^F. E. S. — -Solid iron columns are stronger 
than hollow iron coluomspf the same diameter; Ijut the same 
weight of metal that is cqntiiined in the solid column", if it 
wereput into the form of a hollow columh, would be much 
stronger than the solid column. — J. W. P. — Better write to 
the Secretary of the Interior. — C. R. — There are various 
forms of sheep shears made with guards to prevent injury 
to the sheep. — C. L. F. — One way to make electrical belts is 
to sew a strip of copper and a strip of zinc inside of the 
cloth in such a manner that the zinc and copper will 
both be in contact with the surface of the skin. An 
amateur can produce good pictures with a portable photo- 
graphic apparatus, such as you speak of. — There is no 
simple photo-enj!raving process, such as jou call for; 
— F. S. M. — There is no especial place where you can 
go to study inventing. As for mechanical electricity, 
the best way will be to attend some polytechnic school. — S. 
R. — You can biiy rubber cement at the drug stores. — C. T. 
— The nineteenth century closes December 31, 1899, and 
the twentieth century commences January 1, 1900. — E. 
C. B- — There is no way to prevent the lead from coming off. 
— F. C. K — Ppwder exploded on the top of a rock under 
water will break up the rock; but a more economical mode 
is to drill the rock with the ordinary isubmarine drills, and 
then blast it in the usual way. — E. C. S. — -JYou will find de- 



JSteel from Pbospborlzed Cast Iron. 

A paper by M. Delaf ond has recently appeared in tjie 
Annates des Mines on the preparation of steel from iron of 
tljiskind, and he finds that the problem is completely solved, 
both in the Bessemer converter as well as in the ordlnaiy 
furnace, when basic linings of magnesian lime are employed. 
The removal of phosphorus is as satisfactory as could be de- 
sired, and the silicium is almost entirely removed, while the 
sulphur is also to a great degree separated. The basic steel 
is found to be purer and more uniform in textiire than acid 
steel. The soundness of basic steel is more uniform than 
that of acid steel. Tires of both are found to be statically 
and dynamically alike. The formation of bubbles and blis- 
ters in the basic ingots has been avoided by raising the tem- 
perature before casting. In the furnace the ba^c process 
goes on more easily than in the converter, and the removal 
of phosphorus is likewise more com plete. Metallurgists have 
then at the present time two different processes of forming 
steel, either in the converter or in the furnace: in the one 
pure kinds of cast iron are treated in the apparatus with acid 
lining, in the other impure products are subjected to basic 
linings. The question then arises. If, under otherwise equal 
conditions, a complete refining follows as well with a basic 
lining as with an acid, why should not the basic lining he 
simply employed, so that the steel of greater purity fur- 
nished by that method be obtained ? 

To this it may be replied that when the furnace is used, it 
would in many cases be advisable to replace the acid lining 
with a basic one, whereby, in fact, the work would offer no 
obstacle. It is quite otherwise where the converter is em- 
ployed. Here the cast iron cannot be worked with a basic 
lining so advantageously as when the acid lining is em- 
ployed. It is rich in silicium, which introduces great diiB- 
culties when the basic liniog is^ employed. If, hywever. 
It be possible so to regulate the smelting furnace 
that the iron contains less silicium, the iDtermoIeculajf 
combustion may be so regulated that no sutficient 
heat shall be developed to maintain the metal and slag in a 
liquid state. Thus it is that the preparation of pure cast iron 
in basic converters presents difficulties. A mixed process 
may, it is true, be employed ; the scorification, first in an 
acid converter, and then a further refining in, a basic con- 
verter; only this process would be costly and complicated. 
The future will decide what isbest to be done in this rpspect. 
The white raw iron employed at Creusot in thehaisic jStttcess 
has the average composition : 3=0; l'30=Si; I'S^Sj&^Mnj 
2-50-300 P; and 020 S, while the basic (1; ati<}ji.c"id (3) steel 

contain: 

ft 2. 

Carbon 043 0-40 

Silicium trace. 0'30 

Manganese 0-76 0-66 

Phosphorus .- 0-08 0075 

Sulphur / 0-029 004 

The basic lining, consisting of dolomite treated with tar, 
has the composition : CaO=53; MgO=35-8; and SiOa=7-7; 
while the slags at the end of the decarburation (1) and de- 
phosphorization (2)have the following constitution: 



Silicic acid '. 22 

Lime and magnesia ...-. 47 

Iron and manganese oxides.. 11 

Phosphoric acid 12 

Alumina and chromium sulphates 5 . 

■ ■ ^ < ■ > »' ' 



2. 
12 
64 
11 
16 
6 



A marine Engineer's Propbecles. 

Mr. James R. Thomsen, one of the builders of the steam- 
ship Servia, at the launch of the Aurania, another large first- 
class steamer for the Cunard Coinpany, lately made the state- 
ment, prophetically, that the coming- Atlantic steamship 
would be propelled by twin screws at twenty knots average 
speed, and would carry no cargo, her profit lying in the fact 
that she would make fifty per cent more trips. She would 
carry neither masts nor sails, h«r twin machinery reducing 
the probabilities of acridents, and, of course, increasing her 
safety, while obviating the necessity of the old-time auxiliary 
— sail power. There were ti.fty large steamships built on the 
Clyde last year, and about one half of that number were 
fitted with corrugated steel furnaces, which are said to effect 
a saving of from ten to fourteen per cent. 

* I « I » ' 

JTew subscribers to the Scibntwic AitERtCAH- and SciEN- 
Tipic American Supplement, who may desire to have com- 
plete volumes, can have the back numbers of either paper 
sent to them to the commencement of the year. Bound 
volumes of the Scientific American and Scientipic 
AireKiCAN Suppi^embnt for 1882, may be had at this offlce> 
or obtained through news agents. 
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Conattlntlon of the Snn. 

In a paper presented to the French Acadeniy (Comptee 
Bendua, xcvi., 136) Faye gives his reasons for believing that 
our sun and the other large self luminous heavenly bodies 
have not yet arrived at either a solid or a liquid state, but are 
gaseous all the way to the centers. Otherwise, he says, the 
heat radiated from them would not he so quickly replaced 
by heat from within, and the surface, consequently, would 
soon become covered with a solid, non-luminous crust. 

Cagniard-Latour has, however, proved by means of some 
very remarkable experiments that a gaseous mass can ac- 
quire the density of a liquid without changing its state of 
aggregation, provided both temperature and pressure are 
high enough at one time. If, then, the external strata of the 
solar atmosphere, where all matter is in an elementary or dis- 
sociated state, should cool sufficiently for the elements to 
enter into chemical combination, if the vapors of metallic 
calcium, magnesium, and silicium, mixed with oxygen 
there, on cooling should form clouds of lime, magnesia, and 
silica, for example, these clouds would sink to the interior, 
where they would again be dissociated, while at the same 
time they wouid drive the hotter particles upward, so that 
an approximately uniform temperature would be maintained 
until the whole mass had gradually cooled to such an extent 
as to assume the liquid and afterward the solid state. 

Faye bases his hypothesis on the spectroscopic observa- 
tions of many years, and on Carrington's study of sun spots, 
which show that the currents are all in zones parallel to the 
equator, while there are none from the equator toward the 
pole. Bfsides this, the flattening of the sun and the slow 
motion of sun spots near the poles are more easily explained 
on this hypothesis of Faye than on those hitherto in vogue. 

^ < » > ^ 

Illninlnatlns Gaa in Rnssla. 

The Chemical Society in St. Petersburg recently appoint- 
ed a committee to determine what was to be understood by 
" illuminating gas of best quality." From their report we 
abstract the following points; 

1. A good illuminating gas must give, when burning 
about 100 liters per hour in a bat wing burner, an illumina- 
tion equivalent to 10 normal spermaceti caudles, that biirn 
7 '78 grammes per hour. 

[One hundred liters equals 3'53 cubic feet, while, 7 '78 
grammes = 120 grains. This requirement corresponds very 
nearly with our 14 candle gas. — Ed.] 

2: Since the material used in making gas, as well as the 
way in which it is made, has an effect on the value of the 
gas, it will be necessary, after a staiidard- has been fixed on 
for the quality of the gas, for the city to establish an in- 
spector to constantly watch the quality of the gas sent out. 

3. Not only the illuminating power of the ga3j baJfewjuf- 
position, is of import&nce to consumers who use it indoors, 
hence the comptroller or inspector must also test it with re- 
gard to its chemical purification, and for this purpose also a 
standard must be fixed upon. 

4 After estimating the quality of the gas, attentioi must 
also be given to the methods of illumination, since a good 
illumination depends, not on the quality of the gas alone, 
but on other causes, as, for example, on the pressure, the 
state of the pipes,_the condition of the burners, etc. 

5. The society advises sending a competent scientific per- 
son to Paris and other cities where such inspection is carried 
on, to study the methods and means employed. 

^ < > > »■ 

Nottingham TVonug. 

In all angling localities, the merits of Nottingham worms 
for angling purposes are fully recognized ; but only a com 
paratively few people are aware of the trouble that 
is expended upon them. This industry affords em- 
ployment to a large number of persons throughout 
a considerable part of the year, who, every favor- 
able night, collect the worms from their happy 
hunting grounds in the meadows. Naturally, the 
supply in wet weather is more abundant than when 
the atmosphere is dry, although so^je sort of a har- 
vest can even then be obtained by watering the 
ground. The wormers are provided with lanierns, 
and have to exercise some considerable agility in 
catching their prey, as, if disturbed by any noise, 
they pop back into thfir holes. As soon as the 
worms are brought in from the country, they are 
taken to the ' farmer,' who places them in common 
fie'ld moss, and there they remain until they are as 
tough as a piece of India rubber, which is a proof 
of their being in good order to use as bait, as a 
freshly caught worm is extremely tender, an d breaks 
up r,eadily when put oii a hook. The worms are 
generally kept in moss from three or four days to 
a week, which is the longest period they can be pre- 
s^ved in good order. The worms are frequently 
picked over, in order to exclude all those that are 
broken and mashy; and when fit for use, they are 
usually sold for three and sixpence or four shillings per 
thousand, packed up in canvas bags filled with moss. For 
this purpose, only the plump and healthy worms aie selected. 

[The above tTom.Ohambers's Journal suggests a new indus- 
try not yet introduced into this country, and a useful 
hint to our fishermen- .respecting the toughening of their 
bait. — Ed.] 

In Japan, one of (be staple articles of food, fresTi and 
pickled, is the daikon, a great radmi'^'.tbat igrows 2}^ feet 
long and 4 inches in diameter. 



KEW fANNme AFFABATUS. 

We give an engraving of an improved fanning apparatus 
designed for cooling purposes, and to be used in hotels, 
restaurants, private residences, offices, and in all other 
places where it is desirable to keep the air in circulation. 
It may be made in various sizes, and driven by any avail- 
able motive power; the smaller sizes being propelled by a 
spring or weight, and the larger ones by steam or water 
power, gas or caloric engines, according to locality, extent 
of use, etc. 

The apparatus consists of a fan formed of a series of 
wings OT blades mounted on a shaft and inclosed in a cas- 




AEIHEBS' FANNING AFFABATITS. 



ing, the casing having discharge pipes opening in various 

ifi^TfMiM^a ,^<yini'H;np; in. ih^^ f^j^irtntr^Mti, The apnai-fj iia ] metal.. _ 

may be suspended, as in Fig. 1, placed beneath a table or 

floor, as in Fig. 3, or supported by a atundard, as in Fig. 8. 

A patent has lately been granted for this invention to Mr. 

Jacob Keimers, of No. J,325SturtevantSt,, Davenport, Iowa. 



NEW FIIB FOB GALVANO CAUTEBT. 

Mi". Chardon, a French manufacturer of electrical appa- 
ratus for medical and surgical purposes, has recently devised 
a pile w hich is specially designed for the practice of galvano 
cautery, and which does away with some of the serious incon- 
veniences inherent to other piles of the kind that have 
hitherto been employed. 

In this new apparatus, which is shown in the annexed cut, 
the elements are inclosed in an easily transportable box or 
case, and are so constructed that there shall be no danger of 



on which are fixed all the pieces that are necessary for the 
working of the apparatus. The head of the screw traverses 
this tablet and terminates in a wheel, C. It follows, from 
the well known properties of the screw, .that the tablet, 
which cannot revolve because of the two slides, H, may be 
made to rise or descend by turning the wheel, C, in one di- 
rection or the other. Beneath the tablet and toward the 
extremities, atF, are situated the zincs and carbons. There 
are three of the former on each side, with four alternating 
carbons. These seven plates together do not take up much 
space in the box, but leave room for two quite thick sheets 
of rubber, I I, and four ebonite troughs. These latter are 
of different heights, those (L) containing the exciting liquid 
(solution of bichromate of potash and sulphuric acid) being 
nearly as high as the external case, and the others, M, being 
about half the height. 

When it is desired to use the pile, the tablet is raised by 
revolving the screw, and the trough?, L, half full of liquid, 
are placed against the extremities of the box and secured ia 
position by means of the troughs, M. Then, by revolving 
the screw in the opposite direction, the tablet is made to de- 
scend, and the zincs and carbons are caused to enter the 
liquid gently without splashing. If the circuit is closed, the 
current then begins to pass. The intensity of the latter is 
regulated by plunging the zincs to various depths into the 
liquid. 

When the operation is terminated, and it is desired to carry 
the pile to another place, the tablet is raised high enough to 
free the extremities of the carbons and zincs, and the re- 
spective positions of the troughs, L and M, are changed. 
Then, by reversing the motion of the screw so as to cause 
the tablet to descend, the sheets of rubber, I, are pressed 
against the edges of the troughs containing the liquid with 
sufficient firmness to form hermetical covers to them. The 
case may then be closed preparatory to removal. It may he 
easily seen that no liquid can flow out, owing to the fact 
that the troughs that contain it are tightly closed, and that 
the small portion that drips from the zincs and carbons 
cannot injure the rest of the apparatus, inasmuch as if is 
caught in the troughs, M. 

The zincs and carbons employed are about fourteen centi- 
meters inwidth in each direction. The three zincs on each 
side, as well as the four carbons, are uniled for quantity, in 
such a way that two elements of wide surface are obtained. 
The terminals that are observed on the upper side of the 
tablet permit of employing at will one or the other of the 
elements only. On the contrary, the two elements mounted 
for tension may be used by attaching the conducting wires 
to one of the terminals of each of the elements, communica- 
tion being established on another hand by a wide band of 




KEW BATTERY FOR GALVANO CATTTERY. 

the fluid's spilling. It takes but a few minutes to mount 
and use the cautery, and but a few tninutes also to close up 
the apparatus again to make it transportable. * 

The apparatus consists of a box, whose cover, S, and one 
side, R, are hanged, and within which is fixed a metallic 
support formed of three vertical columns united at their 
upper extremity by a horizontal ciosspiece. Into the mid- 
dle column, which carries a thread, enters a screw, while 
into the other two, which are smooth, enter two cylinders, 
H, that act as slides. This screw and these slides support, 
by means of a properly arranged device, a wooden tablet 



The carbons are platinized, and, toward their upper part, 
are invested with a layer of copper to which is soldered the 
strip of metal that unites the four carbons of each element 
to form a single one. This arrangement, which secures a 
continuity of the contacts, is of a nature to keep the resist- 
ance of the pile cofistant, and consequently to contribute to 
the constancy of the currents. 

Although this apparatus has been introduced but a short 
time, it is being used' in some of the hospitals at Lyons, 
Montpellier, and Brussels, and, if we mistake not, at the 
Bichat Hospital in Paris. — L'Eledricien. 

-^ < » I ^ 

An Old Ctaurch In Arizona. 
The most interesting of all sights is the grand old mission 
church of San Xavier, nine miles from Tucson, on the Pa- 
pago reservation. This mission wa^'founded in 1654, when 
the Papago (or Pima) Indians were supposed to have 
accepted the Christian religion. The Church of 
San Xavier was begun about the year 1700 and fin- 
ished in 1798, excepting one of the towers, which is 
yet unfinished. The style of architecture is Moor- 
ish. The lines are wonderfully perfect. It is in 
the form of a cross, 70 x 115 feet, and has a well 
formed dome. A balustrade surmounts all th o walls. 
The front is covered with scroll work, intricate, in- 
teresting, and partly decayed. Over the front is a 
life-size bust of St. Xavier. The interior is literally 
covered with frescoes. The altar is adorned with 
gilded scroll work. 

The statues are as numerous as the paintings. 
The tiling on the floor is much defaced and but 
little is left. That of the roof is nearly all as per- 
fect as when laid. Its manufacture is one of the 
lost arts. There is a chime of four good sized 
bells in the tower that have a soft, sweet sound. 
Ascending to the roof, you walk up long, narrow 
stairs i n solid walls. But one can go at a time. 
The same is true in going to the gallery of the 
church. 

It is marvelous that so long ago, and in such a 
place, such architecture, ornaments, painting, and 
sculpture were so well executed. You are admitted by two 
of the Papago signiors, who have it in charge. The admit- 
tance fee is 50 cents for each person.— /)««»«»• Tribune. 

^ I 1 1 »i . 

AccoBDiNG to the new act passed by the Maine Legisla- 
ture, salmon, land-locked salmon, and trout, except in tide 
water, cannot be taken with nets, seines, weirs, or traps. 
The taking of land-locked salmon less than nine inches in 
length and of trout less than five inches is unlawful; also 
the transportation of more than fifty pounds of land-locked 
salmon br trout by any one person at a time. 
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lUFBOVES nLTEBS. 

{Oontinned from first page.) 
clearly understood. In filters of 40 and 50 inches diameter, 
the inlet is at one side of the bottom and the outlet on the 
opposite side, so that the water must be subjected to the fil- 
tering action of a sufficient quantity of sand. But in filters 
of larger diameter the water is admitted through the center, 
and passes upward and outward to the circumference, as will 
be explained in description of filter No. 3. The distin- 
guishing feature of filter No. 2 is the process of washing the 
sand. They are set up in series of two or more, because one 
of them, in turn, contains no sand, but is idle while the 
others are filtering. For example, in a series of three filters, 
as shown in the cut, two of them are filled with sand an d 
are used simultaneously while filtering, the third standing 
idle and containing only water. 

In washing, suppose the last in the series of three to he 
Ihe idle one. The outlet valve, D, in the first filter, is closed; 
the waste valve, I, and the valve at the top of the pipe, E, 
are opened. The water coming in through the valve, B, can 
4hen only escape through the pipe, E. This pipe in large 
filters is made tapering and terminat- 
ing very near the bottom of the filter. 
Through this pipe the water rushes up 
into and through the horizontal pipe, 
H, and discharges into the top of the 
third filter. In doing so the water 
carries with it the sand from the first 
filter, conveying it all into the third 
filter in about ten minutes. This carry- 
ing process is facilitated by a current 
of water forced from the upper part of 
the filter through the small pipe, C, 
loosening up and helping to separate 
the impurities from the sand during its 
passage through the pipe, H. As the 
sand falls into the water in the third 
filter, the separated impurities flow 
out with the excess of water through 
the open valve, I, into the waste pipe; . 
the sand, being thoroughly washed, 
settles and remains in the filter. Now, 
thjs washing of the sand from the first 
filter into the third, being accomplished, 
the valves, C and E, in the first filter, 
and waste valve, I, in the third, are 
closed; the inlet valve. A, in the third 
filter and its outlet valve on the op- 
posite side axf opened, and filtration is 
immediately commenced. Next the 
middle filter, or number two, may be 
washed, its contents being washed into 
the first filter precisely as had been 
done in the preceding case. Follow- 
ing in order, at the proper time, the 
sand in number three is discharged and 
washed into number two. And so, in 
regular ofS'ev of succession, the filters 
are cleaused. About twenty minutes 
or half an hour each day is all the 
time required to keep a series of three 
in perfect order. 

As before mentioned, this style of 
filter is made in gangs or series of 
Huy desired number, one of the series 
being always employed tn rotation for 
washing the sand. 

The Hyatt filter No. 3 differs from 
No. 2, not in principle, but only in con- 
struction ; the object being to make a 
single filter complete in itself, both for 
filtering and washing purposes. In the 
great majority of cases, where more 
water is to be filtered than is used in an 
ordinary house or small steam boiler, 
the No. 3 filter will be recommended. 
But as it occupies more vertical space 
than No. 2, some industries having 
limited vertical space might find No. 2 
better adapted to their conditions. * 

As will be seen in the illustration, 
filter No. 3 is constructed with two 
compartments, one above the other. The lower com- 
partment is the filter proper, and the upper one is sim- 
ply a tank used only during the operation of cleansing the 
sand. The cut shows a filter eight feet in diameter, and, in- 
cluding both compartments, twenty feet in height. In this 
size the water is admitted in the center, and passes upward 
and outward to the circumference of the filter, so that all 
the water is filtered through four feet of sand. 

The operation in this filter is as follows: The water to be 
filtered is admitted through the valve, B, and, as it is filtered, 
passes througli the perforated screen, C, which surrounds 
the sand and is supported by the outer shell. Ample room 
is provided between the screen and the shell for the passage 
of the filtered water down into the annular space, D, from 
which it issues through the outlet valve and pipe, E. This 
arrangement of large filters supplied with water in the cen- 
ter furnishes the greatest possible filtering capacity on a 
given ground space, and is especially adapted to large indus- 
tries and to towns and cities. 

When the sand in this filter is to be washed, the valve, F, 
in the head is opened and the outlet valve, E, closed. The 



water then rises till the upper compartment is filled. Then 
the valve, F, is closed, and valve, G, at the top of the pipe, 
H, is opened. The contents of the filter can then only es- 
cape by way of the pipe, H, through its branches, which 
reach nearly to the bottom of the filter. The pressure of 
water coming into the filter forces the water and sand in 
a steady stream up through the pipe, H, and discharges the 
whole into the upper compartment. Water also coming 
into the pipe, H, by the aperture, O, under the bead, aids 
the flow of sand upward, and also assists in washing its par- 
ticles free from the accumulated impurities. The water in 
the upper receptacle, as it receives the incoming flow, effects 
a complete separation of the impurities gathered in the sand, 
and they flow away with the excess of water into the over- 
flow trough, I, and out through the waste pipe, K. In from 
ten to fifteen minutes, according to the supply of water, 
all of the sand in the filtel- (about 500 bushels in this size) 
is discharged and thoroughly cleansed into the upper 
tank. Now the filter below contains only water. To give 
it back its sand the supply pipe is closed, the valve, F, 
in the head, and valve, L.leading to the wa.ste pipe are 




thoroughly wash them once a day. The average waste of 
water in cleaning the sand in either style of these^ltersis 
about one per cent of the whole amount filtered. These 
remarks apply to the average water requiring filtration ; but 
a larger percentage of water for washing, would be de- 
manded to filter the water in some of the Western rivers, 
containing large quantities of clay. 

In most cases filters above 40 inches in diameter are built 
entirely of boiler iron, and constructed for high or low 
pressure, as may be required. They are thoroughly bitumi- 
nized interiorly to prevent rusting, and, it is believed, will 
last as long as the best constructed water mains; and as 
there is no waste of sand, there is nothing to repair, except 
the ordinary wear of water valves, thus confining the cost 
of maintenance to the expense of one man about fifteen min- 
utes a day to do the washing of each filter. 

It will be seen that, with these water purifiers, the Newark 
Filtering Company have the means of filtering river, pond, 
or lake water in any quantities, large or small, and in 311 
situations and under any pressure required. Whether for 
house purposes, hotels, steam boilers, manufacturing indus- 
tries, villages, or cities, they can meet 
any want, and claim the ability to fil- 
ter a greater quantity of water, at less 
cost of installation and maintenance, 
than can be done by any other known 
means of mechanical filtration. 

These filters are patented in the 
United States, Canada, and principal 
European countries. 



God in Natnre. 

In a recent scientific lecture Profes- 
sor C. A Young, the astronomer, of 
Princeton College, used the following 
language: "Do not understand me at 
all as saying that there is no mystery 
about the planets' motions. There is 
just the one single mystery — gravita- 
tion — and it is a very profound one. 
How it is that an atom of matter can 
attract another atom, no matter how 
great the disturbance, no matter what 
intervening substance there may be; 
how it will act upon it, or at least 
behave as if it acted upon it, I do not 
know, I cannot tell.- Whether they 
are pushed together by means of an 
intervening ether, or what is the ac- 
tion, I cannot understand. It stands 
with me along with the fact that when 
I will that my arm shall rise, it rises. 
It is inscrutable. All the explana- 
tions that have been given of it seqm 
to me merely to darken counsel with 
words and no understanding. Tliey 
do not remove the difficulty at all. 
If I were fo say what I really believe, 
it would be that the motions of the 
spheres of the material universe stand 
in some such relation to Him in whom 
all things exist, the ever-present and 
omnipotent God, as the motion."! of my 
body do to my will — I do not know 
how, and never expect to know." 



THE HYATT FILTER ITO. 3. 

opened. Immediately the sand and water commence de- 
scending through the opening, F, the sand settling and 
filling the filter, while the excess of water escapes by the 
waste pipe. 

In this operation the sand is washed through the water a 
second time, and of course is left in a still finer condition 
for filtration. As the sand is descending, when two-thirds 
or three-fourths thereof have passed through the opening 
to tie filter below, water is admitted into the trough, 
I, at the top, from which it falls in small streams through 
perforations in the bottom of the trough, washing the 
sftid away from the sides_ of the tank and carrying it 
all through the opening into the filter underneath: then 
the valves, F, G, and L, are closed, and filtration re- 
sumed. 

The largest size of filter (No. 3) is 10 feet in diameter and 
30 feet high, having a capacity of 750 bushels of sand, and 
will filter from 500 to 750 gallons of w^ter per minute. 
Twenty such filters will purify the water for a city requir- 
ing 10,000,000 gallons of water daily, and give a surplus; 
and the services of one man only would be required to 



Arizona's mineral 'Wealtb. 

It is but a few years ago that Arii 
zona was looked upon as simply a 
worthless desert waste, useless alike for 
farming and stock raising, while the 
owners of a few small mines which 
were known and worked labored under 
the great disadvantage of having to 
rely upon the slow ox and mule teums 
for the transportation of their supplies 
and products. Communication with 
the outside world was not only diffi- 
cult, but the pioneer miners were in 
constant dread of Indian raids upon 
them that it was impossible to develop 
Arizona Territory with much success 
or profit. But a great change ha;s taken place since 
the completion of the Southern Pacific Railroad across 
the Territory, and although the railroad does not ex- 
tend directly to any of the mining camps, the increased 
facilities for transportation, and the opening up of the terri- 
tory in consequence of it, have increased its popula- 
tion and developed its mining interests within the past 
two or three years wonderfully, and specially during the 
year 1883 the territory has made great advances in its 
resources. 

From statistics recently published it appears that Arizona 
ranks third among the States and Territories in the produc-, 
tion of gold, silver, copper, and lead, the total production of 
these metals aggregating in value for 1883— $11,703,393. 



One ton of cotton seed yields thirty six gallons of crude 
oil, worth about |18. The hull from a ton of seed weighs 
about 900 pounds, and the meal before pressing weighs 1,100 
pounds. Tbe oil cake is' worth $37 to $30 per ton. It is cal- 
culated that there i» a net profit of about $9 in grinding the 
seed of a bale of cotton. 
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Safety DeVlces for Teasels.— Official Requirements.' 

At the annual meeting of the Board of Supervising Inspec- 
tors of . Steam Vessels, held in Washington, January, Feb- 
ruary, 1883, in pursuance of Section 4,405, Revised Statutes 
of t{ie United States, the folio wiag devices were approved 
by the board, and have also received the approval of the 
Secretary of the Treasury: 

Holman's life-preserving bed (when constructed of at least 
fifteen pounds of solid cork and cork shavings, as a life-pre- 
server or -float forgone person, on lake, bay, sound, and 
river). 

Life-preserver, invented by Eliza P. Coggswe]l(when con- 
taining not less than six pounds of granulated cork, prepared 
in parafflne solution, and having a buoyancy of not less than 
twenty-four pounds, on lake, bay, sound, and river), with 
the further qualification that neither the board northe Secre- 
tary of the Treasury "means to assert or admit, or in any 
way imply, that Mrs. Coggswell is the inventor, and legally 
entitled to a patent or other privilege." 

Renton safety boat plug; James Snelgrove, automatic 
boat plug; Daniel B. Eddy, patent sea life-boat; Dean &, 
Co., improved diagonal life-boat (lor lakes, bays, a,nd sounds); 
Herreshoff Manufacturing Company, pop safety valve; W. 
E. Pierson, pop safety valve; George E. Collyer, safety 
valve; Edwin A. Hayes, life-raft. 

Some of the rules were amended as follows: 

Rule 13. — Steamers navigating rivers only (except ferry- 
boats, freight boats, canal boats, and towing boats, of less 
than oiie hundred tons) must have one good, substantial boat. 

Freight, ferry, canal, and towing steamers, of less than 
fifty tons, must be equipped with boats as, in the opinion of 
the inspectors, maybe necessary, in case of disaster, to secure 
the safety of all persons on board. 

Steam ferry-boats of fifty tons burden and over must be 
supplied with life-boats as, inthe judgment of the inspectors, 
will best promote the security of life on board such vessels 
in case of disaster, according to the average number of pas- 
sengers carried per trip. 

Steamers making excursions under a permit must have at 
least one life-boat, and shall be equipped with other life- 
boats, or their equivalents, as, in the judgment of the in- 
spectors, -will best secure the safety of all persons on board 
in case of disaster. 

Passenger steamers navigating the Red River of the North, 
and rivers whose waters flow into the Gulf of Mexico, must, 
in addition to the boat required in the first paragraph of this 
rule, be equipped with one life-boat of the buoyancy and 
capacity named in the Example iu Rule 13, for every sixty 
passengers allowed, including the crew. One of the life- 
boats, unless exempted by the Supervising Inspector, must 
be made of metal. 

'All metallic life-Boats hereafter "buiit shall be fMrnished 
with a suitable automatic plug. 

Passenger steamers navigating rivers other than the Red 
Rilier of the North, and rivers whose waters flow into' the 
Gulf of Mexico, must be supplied, in addition to the boat 
required by the first paragraph of this rule, with life-boats 
in proporlion to their tonnage as follows: 

Steamm* between 100 and 300 tons, 1 boat; 300. and 600, 
3; 600 and 900, 3; 900 and 1,300, 4; 1,300 tons and up- 
ward, 5. 

Provided, however, that river steamers required to carry 
more than two boats may, where the owners prefer to do so, 
supply the boat capacity above that number with a good, 
substantial life-raft or rafts, such raft or rafts to be of equal 
aggregate carrjing capacity of the boats so omitted. 

These life-boats shall not be of Jess dimensions than those 
nanied in the example in Rule 13, unless, where smaller life- 
boats aire employed, their aggregate capacity shall equal the 
aggregate capacity of the larger boats. 

No steamer embraced in this paragraph shall be required 
to have more life-boats, or of a greater capacity, than suf- 
ficient to caiTy the passengers allowed by the certificate of 
inspection (including the crew). One of the life-boats, un- 
less exempted by the Supervising Inspector, must be made 
of metal. The carrying capacity of the life-boats for steam- 
ers herein mentioned shall be determined by multiplying the 
length, breadth, and depth together, and dividing their pro- 
duct by five. 

Passenger steamers navigating the ocean. Northwestern 
lakes, bays, and sounds of the United States, must be, 
equipped with life-boats in proportion to their tonnage as 
follows: 

Steamers under 100 tons, 1 boat; steamers between 100 
and 300 tons, 3 boats; 200 and 300, 3; 300- and 400, 4; 400 
and 500, 5; 500 and 1,000, 6; 1,000 and 1,500, 7; 1.500 and 
2,000, 8; 3,000 aud 3,o00, 9; 3,500 and 3,000, 10; 3,000 and 
3,500, 11; 3,500 and 4,000, 13; 4,000and 5,000, 13; 5,000 and 
above, 14. 

All these boats must be of proper size, and substantially 
built with reference to the trade in which the steamer is en- 
gaged: Provided, however, That no steamer shall berequired 
to have more life-boats than sufficient to can-y the passengers 
she is allowed by her certificate of inspection, together with 
her officers and crew. 

A portion of the life-boats required on lake, bay, sound, 
and ocean steamers may be substituted by their equivalents 
m approved l\fe-rat\s when, in the judgment of the inspec- 
tors, it can be done with safety. 

All steamers built for the navigation of oceans. North- 
western lakes, and sounds (meaning in waters sufficiently 
rough tt) swamp boats), shall be equipped with life-rafts in 
proportion Of one at least to -every twalife-boats required. 



EtJi^ 14. — All life-rafta and floata cornposed of hollow 
cylinders must be rated in their carrying capacity according 
to the cubical dimensions of such cylinders, in the ratio of 
one person to every three cubic feet for ocean steamers, and 
two cubic feet for lake, bay, sound, and river steamers. 
Such life-rafts and fioats must be suitably equipped with 
life-lines and oars. 

All rubber or canvas life-rafts shall be kept inflated at all 
times. 

Rule 33. — Steamers required to be providnd with double- 
acting steam fire pumps, or other equivalent for throwing 
water, shall be equipped according to their tonnage as fol- 
lows: 

For a steamer of not more than two hundred tons burden, 
four inches stroke and two inches diameter of plunger, or 
its equivalent. 

Of more than two hundred and not over five hundred tons 
burden, seven inches stroke and four inches diameter of 
plunger, or its equivalent. 

Of more than five hundred and not over one thousand 
tons burden, seven inches stroke and six inches diameter of 
plunger, or its eqpf ivalent. 

Of more than one thousand and not over fifteen hundred 
tons burden, ten inches stroke and six inches diameter of 
plunger, or its equivalent. 

or more than fifteen hundred and not over two thousand 
tons burden, ten inches stroke and eight inches diameter of 
plunger, or its equivalent. 

Of more than two thousand and not over twenty-five hun- 
dred tons burden, twelve inches stroke and eight inches di- 
ameter of plunger, or its equivalent. 

Of more than twenty-five hundred and not over, three 
thousand tons burden, twelve inches stroke and ten inches 
diameter of plunger, or its equivalent. 

Steamers are not restricted to the above particular propor- 
tions for fire pumps; any other dimensions equal to or 
greater in capacity may be allowed; and no fire pump thus 
provided for, excepting upon ferry-boats, shall be placed be- 
low the lower deck of the vessel. 

The diameter of the pipes leading from the pumps must 
in no case be less'than that of the discharge opening of the 
pumps. 

A rotary pump, when driven by an engine independent of 
the main engine, or a steam siphon pump, may be considered 
as an equivalent for the double-acting fire pump, and used 
as such when equal to it iii efficiency, and the degree of ca- 
pacity required. 

Rule 57. — It shall be the duty of the master of every in- 
spected steamer carrying passengers on the ocean, lakes, 
^ulf[s], or bays, when such steamer is under way, to cause 
to MpreBaad.-Agtaiyft»-^MILJQE^JBS.,^^^ 
one, also, for the engineer's department, in which shall be 
assigned a post or station of duty for every person employed 
on board such steamer in case of fire or other disaster; 
which station-bills shall be placed in the most conspicuous 
places on board for the observation of the crew. And it 
shall be the duty of such master, or of tlie mate or officer 
next in command, once at least in each week to call all hands 
to quarters, and exercise them in the discipline and use of 
the fire pumps, and all other apparatus for the safety of life 
on board of such vessel, and to see that all the equipments 
required by law are in complete working order for immedi- 
ate use; and the fact of the exercise of the crew, as herein 
contemplated, shall be entered upon the steamer's log-book, 
staling the day of the month and hour when so exercised, 
and any neglect or omission on the part of the officer in com- 
mand of such steamer to strictly enforce said rule shall be 
deemed cause for the revocation of the license of such offi- 
cer. Upon navigable rivers, the captains of all passenger 
steamers sjiall be required to maintain a strict discipline and 
organize the officers and permanent crew so as to act with 
promptncjss in extinguishing fire; and the captain shall cause 
to be prepared at least two station-hills; assigning the officers 
and permanent crew to definite places; said station- bill shall 
be conspicuously placed, under glass, near the inspection 
certificate. 



Tbe Atlantic near tbe Nortb American Coast. 

At the recent annual meeting of the United States National 
Academy of Sciences, Profess?^ VerriH, of Yale, gave the 
re&lt^ pf various observations i^df during eleven years oil 
the coast between Chesapeake Bay and Labrador by the 
United States Fish Commission. One of these results is, 
that there is an error in maps and charts, in placing the warm 
belt, or Gulf Stream, too far from the shore by 30 or 40 
miles. From the shore to about 60 miles out the fauna is 
Arctic; iti th'e warm belt it is tropical or sub-tropical. The 
100 fathom line has been taken to mark the border of the 
Gulf Stream ; but it would be more correct to say the 65 or 
70 fathom line. 

Professor Verrill holds that there is no variation in the 
body of the st ream (as has been supposed) in summer and in 
winter, though there is some variation in the surface water. 
The proof lies in the distinct line of separation of the two 
kinds of life on the bottom; if there were variation there, the 
sub-tropical life would be destroyed. The portion of the 
warm belt south of the New England coast, 70 to 130 miles 
from the coast, teems with life. In 1880 the dredges brought 
up 800 species of fauna, over one-third of which were wholly 
new, including 17 kinds of fishes, 370 of mollusks, end 90 of 
Crustacea. To the 100 fathom point there is a gradual de- 
scent froni the shore, then comes a precipitous descent to 
1,000 fathoms or more. The warm helt seems to extend 



down this precipice only about 135 fathoms. Among other 
points noted in the animals found at great depths is their 
(generally) red or orange-yellow color; supposed to be a 
means of defense by rendering invisible. The bottom of the 
Arctic belt is a coarse gravel or sand ; but that of the Gulf 
Stream is of sand so fine that the grains can only be dis- 
tinguished with the microscope. Mixed with minute shells, 
this sand seems to form a bed as level and hard as any fioor. 
Bowlders are sometimes found on this bottom among the 
dense animal a,nd vegetable life with which it is carpeted; 
they have probably dropped from ice cakes. The dredges 
sometimes brought up a rock, possibly of Pliocene age, filled 
with fossil shells, like those now found on the bottom. The 
absence of all vertebrate fossils is remarked on. The dredges, 
also, never brought up any evidence of the existence of dead 
vertebrates, though the water swarmed with sharks, dol- 
phins, etc., nor was any evidence of man's existence met 
with, except an India-rubber doll, dropped from some ves- 
sel. Yet the territory dredged was in the track of European 
vessels, many of which must have gone down there and 
lives been lost. Such facts led Professor Verrill to doubt 
the negative evidence in geology. 

• ■ — m I t t m 

Coal Dnst Explosions In mines. 

There can be no doubt that rich coal dust is inflammable 
and dangerous, especially in the presence of marsh or coal 
gas. The behavior of eome dust shows that when thickly 
suspended in air and ignited, the flame runs along similarly 
to a train of gunpowder. In the presence of so small a 
quantity of gas that the Davy lamp is incapable of detect- 
ing, its violew!!* is much more marked; and in this way it 
becomes a vehicle conveying flame from one part of the 
wo^tfags to another. The gas may not be in the necessary 
pro^^tion to cause an explosion, but by the concussion of a 
powder shot dust is dislodged and may take fire. If this 
happens in the neighborhood of a local accumulation or 
" pocket " of explosive mixture, combination takes place, 
and the heat generated would be sufficient to subject the 
particles of du* to destructive distillation, and coal gas 
would be generated, which would ignite explosively and 
extend the work of destruction. 

A charge of 1}^ to 3 pounds of powder will carry flame in 
air about 30 feet; with coal dust in suspension it will carry 
flame double the distance; and with a small proportion of 
gas and dust it will go still farther, especially in the direc- 
tion of the ventilating current of air. Firing shots and 
bringing down the coal wiy sometimes liberate pit gas, as 
will also falls of roof and changes in the barometric column; 
and although the firing of the gas thus liberated would not 
be in all cases at alia serious "matter iMr *«, yet whoa the 
WUW ' UCC ' UIS tir t-fltlsr^^^dt!lgespirert'tge''egfe'cts of the explo- 
sion are aggravated according to the quantity and character 
of the dust. My own opinion is that coal dust will not of 
itself explode except it be in a dense cloud, so dense that the 
particles, being very close together, are able to communicate 
ignition to each other, and the temperature, I think, must 
be higher than that experienced in the air of a mine. 

But assuming the above conditions, and the ignition of 
the dust to have been effected, the production of coal gas 
by the decomposition of the coal dust would probably be so 
rapid that the oxygen of the air would soon be used up lo 
form carbonic acid, water, and sulphurous acid. The 
dreaded after damp would permeate the entire workings, to 
the destruction of life. Flour, rice, and cotton dusts have 
caused explosions in mills both here and abroad; destroying 
life, and setting fire to the premises. Doutless coal dust is a 
source of great danger in mines, especially such dusts as 
those from superior gas producing coals. The dangers are 
increased by the presence of minute quantities of pit gases, 
and dusts which refuse to infiame in atmospheric air will do 
so if a small quantity of coal gas or pit gas he added there- 
to. — 0. E. Jones. 

< > ■ I > — 

American Pig Iron In 1 882. 
From reports received from all the makers of pig iron in 
the United States, the American Iron and Steel Association 
finds that the product of pig iron last year was 4,633,333 
tons, or nearly half a million tons more than was made the 
year before. The yields of the different kinds of pig iron 
for the two years are shown in gross tons in the table1)elow: 

1881. 1882. 

Bituminous...^ 2,025,236 ' 2,176,855 

Anthracite....' ...1,648,627 1.828,.%8 

Charcoal 670,891 ffi.%iaO 

Total 4,144,264 4,623,828 

The stock of pig iron held unsold in the hands of makers 
at the close of 1883 was 383,655 tons. At the close of 1881 
the stock on hand was 188,300 tons. 



mica Prisms. 

At a recent meeting of the Physical Society, Mr. Lewis 
Wright read a paper cm the "Optical Combinations of Crys- 
talline Films,", and illustrated it by experiments. He ex- 
hibited the beautiful effects of polarization of light, ani the 
Newtonian retardation by means of plates built up of thin 
mica films and Canada balsam. The wedges thus formed 
gave effects superior to those of the more expensive selenite 
and calcite crystals. The original use of such plates is due to 
Mr. Fox, but Mr. Wright showed many interesting varieties 
of them, including what he termed his "optical chromn- 
trope," formed by superposing a concave and one-fourth 
wave plate on each other. Norenberg'a combined mica and 
selenite plates were also shown. 
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" Flying." 

To the Editor of (he Scienfific American : 

Notwithstanding all your amusing correspondent has cited 
iu the issue of Feb. 23, concerning that remarkable turkey, 
the albatross still remaius, I think, the largest flying bird, that 
is, it is the largest bird whose efforts at flying may be taken 
as a high example of the expenditure of vital energy for 
that particular form of locomotion; it is, in short, the highest 
type of " flying creature " consideied essentially as such, 
aad in flying will undoubtedly surpass any other large bird. 

Though less perhaps in weight than the turkey, he spreads 
a far greater flying surface to the air and performs the mere 
act of flying in a far more representative manner than other 
birds of greater strength. 

In the article, to which Mr. Goodsell refers I think neither 
weight uorbulk, or more properly speaking volume, is meant, 
but I'ather that the albatross is simply the largest approxi- 
mation to a flying machine that Nature has given us, and as 
such 'is the best model, and in so far he is undoubtedly right. 
In the next paragraph, however, your correspondent states 
that which is far more open to criticism. 

" The bird," he says, speaking in a very general way, " has 
the same relative advantage with his wings in the air as the 
man has with his legs on the ground, has he not?" 

Well, I should say most emphatically not, and at the same 
time I believe this same misconception lies at the base of 
most devices for flying that have been condemned on their 
flrst trial. There is no use in being scientily^^ halves, and 
I think, had the author of that interesting comparison be- 
tween the five turkeys and the man made a simple (^^^tit, 
illustrating what. the turkeys may be fairly estiraat^^B do 
at one end of the rope and what the man will do at the 
other, he would have seen the absurdity of the situation. 
And yet the birds do have in a certain sense greater musdular 
power than the man ; but this assertion must not be taken 
with too broad a meaning; it only means •that they have 
greater proportional strength for a particular purpose ; in 
other words, exerted through a particular set of muscles; or, 
tc\be still more precise, of the total amount' of vital energy 
of his system the bird can use a far greater proportional part 
in the exercise of those particular muscles adapted to loco- 
motion than man or any vertebrate animal can do; and for- 
tunately for the mechanic, to make things consistent, we find 
conversely that Nature has also made a far greater proportion 
of the entire machinery of the bird system subservient to 
tliis nrethod of expending its energy. A muscle burns more 
or less carbon and develops more or less heat in propor 
tion-.to its size. In no other anii»al do w^ find any muscles 
te'«{«ap«tfft,toaJ:etefe»--8ia»te.t^HJ^Bast muaclea of the bii-d,, 
Bonsequently no such relative expenditure of the total energy 
of the system. It is for these reasons that the comparison 
Instituted was absurd. Mathematically speaking, the quanti- 
ties compared were not homogeneous. Aerial navigation is 
probably not beyond the contrivance of human ingenuity; 
aerial flig,lit,however is, and is evidently not within the de- 
sign of Nature. 

F. Jaktis Patten. 

U. a Army. 

^ ( > I ^ 

The Bobemlan TVaxwlng. 
lb the Editor of the Scientific American : 

This erratic straggler from the north being rarely met 
with, and his habits as yet but imperfectly understood, it 
may not be amiss to record his visits to our latitude, which 
are both irregular and infrequent. 

I have observed two small flocks of this species {Ampelis 
garrulus, L.) in Jhe neighborhood of Burlington, Vt., which 
may have been the terminus of their southern migration, in 
the first instance on November 24, 1882, and latterly on the 
21st of January. Their low, plaintive note, a sort of con- 
versational undertone, first attracted my attention. Like 
other den izens o f the frozen zone, they have not yet acquired 
a fear of man, and seem wholly indifferent to his presence. 
In one instance a^party of eiglit individuals were perchedon 
the lower branches of a cedar, leisurely preening themselves, 
making their toilet evidently before resuming flight. Though 
close upon them, their sleepy eyes took no apparent notice, 
and when wishing to see them fly, I had almost to shake 
them from their perch. They take to flight Simultaneously, 
and are off in a flash, uttering, as they whirl past your head, 
their characteristic note of zi-ei. 

It has been suggested that these birds are either forced to 
tjifiir southern migration by the scarcity of food in their 
polar home, or else are brought down by the great cold 
waves which are known to arise in high latitudes. Their 
trig appearance, when they reach us, at least, would sugn;est 
anything but a scanty diet; yet, as the food question is para- 
mount among all animals, it may in this case partially deter- 
mine their movements. 

Tliese dwellers of the hyperborean regions forsake their 
Alaskan and Siberian evergreens, and, borne, perhaps, on the 
crest of a wave, suddenly alight before your door. 

The name chatterer, which has been frequently applied to 
them, as far as the species is concerned, is a cruel satire on 
its remarkably silent habits. The Bohemian waxwlng is 
the personification of mystery, and seems to go about with 
a bundle of secrets under its wing. As evidence of this, but 
especially, of course, owing to his circumpolar residence, we 
see how long it, has taken tocollect the little information we 
now have respecting his history. Wilson, who traveled, as 



he tells Us, ten thousand miles in the pursuit, of birds, made 
no report of the species, which Bonaparte did not observe 
east of the Mississippi. Audubon met with it in Maine, and 
it has since been seen at'rare intervals in the Northern states, 
Massachusetts being usually its southern limit for New Eng- 
land. 

It is interesting to note the superstition with which this 
bird was in more ignorant limes associated. His visits to 
Europe are historically recorded, and were looked upon as 
the precursors of war and pestilence, at times appearing in 
such numbers (as an old Wiiter observed) as to obscure the 
sun. 

Preferring the inhospitable forests which circumscribe the 
pole, he lives far from the haunts of men, only occasionally 
permitting them to form a brief acquaintance by his infre- 
quent visits to their latitudes. 

F, H. Hbbeiok. 

Burlington, Vt., March 16, 1883. 



Natural and Artlflclal Parafflnes. 

F. Krafft, of Basel, Switzerland, contrWUtSs an .arS61e<o 
the Chemiker Zeitung on tbe identity of normal parafiines 
with the parafiines from brown coal, from which we trans- 
late the following: 

Owing to their chemical actions and composition, we are 
wont to consider the parafiines as mixtures of the higher 
members of the marsh gas series, Cii-j-H»j+j. (Marsh 
gas, CH,, the first member of the series, is also called 
methane, and the other members, CsHe, CsHb, GjHio, etc., 
are called homologues of methane. > On comparing the ob- 
servations made from time to time on the parafiines with re- 
cent investigations made on synthetic homologues of me- 
thane, this hypothesis of their identity gains much additional 
strength. In order to settle the question more definitely, 
Liltzelschwab has carefully studied one of the commercial 
parafiines, which melted between 52° and 54° C. (125J^° to 
129° Fahr.), but began to soften at a lower temperature. He 
submitted it to systematic recrystallization from alcohol and 
ether, combined with fractional distillation, first in copper 
retorts, then in glass vessels heated in metal baths and under 
reduced pressure to prevent any change in composition from 
the action of heat. From the lower boiling portion of this 
paraffine we separated the normal hydrocarbons, CjjH^ and 
CjiHbo, previously prepared by me, and also the two follow- 
ing, homologues, CjsHbi and CjsHee, which were readily and 
easily identified as ", normal " substances, calculating their 
properties by interpolation in the table that I had previously 
given for this series. The results of this investigation, as 
compared with my previous experiments, can be seen in the 
followingilsMee: 

I. ISOLATED I-BOM COMMEKCIAL PABAFFINB. 



Melting point . . . 
Specific gravity . 
Boiling point. . ., 



*^2«S4( 



43' or 44° 

7778 

884° to 886° 



^■2i^m- 



60° or 61° 

0T786 

243° to 845° 



^26H64' 



651^° or 66° 

0-7792 
261° to S!63" 



CottHsi 



60° or 61° 

7793 

879° to 281° 



II. ARTIFICIAL NOBMAL PABAFFINES. 



Melting point. . 
Speciiic gravity 
Boiling point. ., 



CsnH., 



44.40 

0-7782 
224^° 



C24H50. 



51-1° 
0-7786 



^asHg^. 



67° 
0-7790 



^28^58. 



61^ 
7796 
»79° 



[Degrees given in table are Centigrade, and boiling points 
were measured under a pressure of 15 mm., or about one- 
half inch.] 

The perfect coincidence of the properties of these sub- 
stances throughout both series, establishes their identity with 
great certainty. These four preparations obtained by us 
amounted to about 8 or 12 per cent each, and together made 
up about 40 per cpnt of the whole material used. Traces 
of homologues melting at higher and at lower tempera- 
tures were noticed. The larger intermediate portion 
of course still contained a considerable quantity of the 
above hydrocarbons, and perhaps others of the uneven mem- 
bers. Absolute prQofM this would be tedious and offers 
no special interest, aild't^fe'is still less need, at present, for 
such a study of the lower inciting, and ordinary liquid paraf- 
fines, unless it should be necessary to prepare them in a 
pure state on a large scale for special uses. 

All tlie lower members of the series obtained as secondary 
products from the action of strong heat on the higher nor. 
mal parafiines, when freed from adherent olefines, are of 
course themselves normal. For scientific purposes the arti- 
ficial products deserve the preference because they alone are 
perfectly pure parafiines. 

On the other hand, the important question presents itself 
of how commercial paraffine is made from brown coal, and 
indirectly what Is the .best way to make it from this source. 
• From the foregoing it will be seen that the parafiines are 
mixtures of no less complicated nature than has been gen 
erally supposed. 

The proof that has been adduced of the Identity of their 
constituents recalls the fact that was recently mentioned by 
me also, that the higher members of the natural fatty acidsj 
from capric to stearic acid, are all normal. The inevitable 
explanation of what at first seems strange, is that noriiial 
substances are more permanent than their isomers, and hence 
the greater tendency to their production. 



Dr. Bolton on Cbemfcal Sy^mbols. 

At a recent meeting of the New York Academy of Sci- 
ences, Prof. H. Carrington Bolton, of Trinity College, gave 
an interesting sketch of the history of chemical synibols 
from early times to the present day. Until less than a cen- 
tury ago letters were rarely used, and the hieroglyphics as- 
sumed many curious and grotesque forms, which served 
rather to conceal than elucidate the subject treated of. Dr. 
Bolton exhibited several rare old books containing lists of 
symbols, some of which he had transferred to large sheets of 
paper and hung about the room. One peculiarity of ancient 
alchemistic nomenclature was personification, using names 
of persons and animals for metal.s or compounds; thus, gold 
and silver were called the king and queen, antimony the 
wolf, iron was Mars, and sal ammoniac was the eagle, while 
the name of Mercury was given not merely to the fleet 
footed god, but also to quicksilver and to a planet. The 
well known symbol of the sun (a toothed wheel) was used 
for gold, that of the moon for silver, etc. But in additid|_ 
to these, many substances had more symbols than they ha* 
names, nearly 90 being used for sodium chloride, 

Dr. Bolton has attempted the classification of alchemistic 
symbols, making five groups. lo one class the first letter 
or letters wereused; in another they were pictorial, as waved 
lines for water, etc. ; in another they were symbolic, like that 
of the sun for gold, of the moon for silver, etc. ; in the fourth 
they were purely arbitrary, and no connection could be de- 
tected between sign and signification. In the fifth class he 
placed mixed symbols, as when a inverted delta or triangle 
combined with R is used for aqua regia, delta and F for 
aqua fortis, etc. 

The various attempts to establish a scientific set of sym- 
bols were described, and their faults noticed, until, finally, 
Dalton, in 1787, hit upon the present simple and expressive 
code, which is hardly capable of further improvement. 



On tbe Ammonia In tbe Air and In Bain, etc., at 
Great Heights. 

It has long been known that the small traces of ammonia 
in the airare carried dow n to the soilby meteoric precipitates, 
and SchlOsing has shown that it is fixed directly by the oxi- 
dizing action of the soil and of the leaves. In connection 
with these investigations he also called attention to the sea 
as the great reservoir which supplied the air with ammonia. 
He devised an ingenious method, which enabled liim to 
operate on large quantitiesof air, and with it he examined 
the currents of air circulating near the ground. 

Recently Muntz and Auber (Comptes Mendus, xcv., 788) 
have been estimating the amount of ammonia in the air on 
the top of Pic du Midi, which is 2,877 meters (nearly two 
miles) above the leve.l of the sea. The tests were made 
morning and evening in a laboratory especially erected for 
the purpose. The average was 1-35 milligrammes in 100 
cubic meters. These numbers,. although so extremely small, 
do not differ perceptibly from those obtained at the earth's 
surface. 

They also made 13 analyses of rain, 7 of snow, and 5 of 
fog. In rain water they found between '34 and 0-80 milli- 
gramme per liter, in fog 0-19 to 0-64 milligramme, and in 
snow 0-06 to 0-14 milligramme of ammonia per liter. 

» < » t m 

FolflUlnK tbe Covenants In a Iiease. 

The absurdity of some of the " covenants" in leases is 
sufficiently illustrated by the advertisement of an out-going 
tenant, who advertises for five hundred rats and about ten 
times that number of weeds, he having covenanted to leave 
the premises in the same state as he found them. The rats, 
adds the humorous advertiser, must be able-bodied and no 
cripples. The advertisement is a practical, albeit humorous, 
commentary on many of the usual covenants contained in 
leases. The tendency of modern legislation, and of modern 
legal procedure, says tlie Building Times (London), \s to 
prune the redundancy which once was the delight of the 
legal profession and the despair of litigants. The covenants 
were mostly of a sort which no person could keep altogether; 
and in effect they were and are generally broken. The ad- 
vertisement we have alluded to is the reductio ad absurdum; 
obsttlete covenants and pvovisos are, we trust, in a fair way 
to be consigned to the same place as many other legal 

absurdities. 

1 ^ ( t ) m ■ 

Artificial Coffee. 

At the present low prwe of coffee it would hardly seem 
the best time to bring out a new substitute, but a M. 8orfia,ni, 
of Pavia, in the Ann. di Chim. appl. Farm, et Med., an- 
nounceiTthat he has discovered quite a new and serious 
adulteration of coffee, which is being practiced by the ilianu- 
facture of artificial berries. ) These berries are composed of 
the meal of beans and acoras, with chicory and some quartz 
powder to bring the mixture to the requisite specific gravity, 
A dough is made of these ingredients, which is cut by a 
special machine into the shape of coffee berries, and after 
drying has exactly tbeir color. Sornani says lie has found 
as much as 50 per cent of these artificial berries mixed with 
the genuine. On roasting they take just the same color as 
the genuine, but they are discovered by soaking in water, 
jWhen the false berries soon fall to pieces. 



The Belgian Academy of Sciences offers a prize of $600 
for the best treatise on the destruction of fishes by.the pollu- 
tion of rivers. Those competing for the prize must send in 
their work before October. 1885. 
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Treatiqent tor Saafce Bites miA HTdropbobla. 

At a recent meeting of the Lower Rhenish Philosophical 
and Medical Association, held at Bonn, Professor Bioz de- 
scribed an interesting series of experiments carried on under 
his direction, with a view of testing various antidotes 
to the poison of serpents. He remarked that numerous 
specifics are heard of among the native population of India, 
which, as a rule, are found to be of themselves inoperative. 
Professor Binz stated his opinion that when a real Indian 
poisonous snake has bitten a person" in the usual manner, 
spirits can only serve to prevent or to alleviate the spasms of. 
suffocation which are induced by the action of the poison on 
the respiratory nerves. Atropine and other specifics against 
•imminent results of an analogous character, caused by nar- 
cotic {nfluences, have been found ineffective against this 
deadly virus. The most favorable tests made were with 
chloride of lime, a filtered solution of which was injected into 
the same place where the fatal virus had previously been in- 
triUnCed. In seventeen trials made in succession, the poi- 
J^l^id animal survived without the slightest disturbance of 
its.healthy condition. In five succeeding experiments, when 
*8 relatively insufficient dose of the antidote was adminis- 
tered, or when animals suffering from disease were operated 
upon, the chloride of lime served only to retard the fatal 
effects of the poison. The suggestion was made by Pro- 
fessor Binz that the adoption of this treatment in cases of 
the bites of dogs suffering from rabies might possibly be 
attended with favorable results, inasmuch as chloride of 
lime has been shown to have much greater power than any 
of the caustic substances now usually applied to dog bites, 
which have been proved to be scarcely, if at all, effective 
against the cousequences of snake bites. — Lancet. 

— < ) I I ■ • 

Ammonlacal lilquor as a Fertilizer. 

The Journal des Usines a Qaz, on the subject of the use of 
ammoniacal liquor as a manure, states that it was so highly 
appreciated by the Belgian agriculturists that the entire pro- 
duction of the gas works at Maliiies was bought up in the 
crude state at the rate of 1 f r. 25 c. per hectoliter (say $1 per 
100 gallons) on the spot. Upon newly cleared ground the 
liquor was used just as it left the works; but for irrigation 
purposes it was diluted with three or four times its bulk of 
water. The effect produced on the soil by the use of the 
liquor is stated to be exactly the same as when stable dung 
(which is usually considered to be the best kind of manure) 
is employed. The writer found that in rainy seasons- the 
■ liqfior might be used in an undiluted condition ; and when 
spread over the ground in the proportion of about 1,500 gal- 
lons to the acre, a perfect dressing'was obtained. In dry 
weather, however, the liquor had to be diluted with an equal 
bulk of water, and a doubla«|USBtity -of the a^^;^ 
to produce similar results. But even in this condition it 
was found to possess the same value for agricultural pur- 
poses as stable manure. 

— — - — - — m I i l » 

BTJGGTt BOW SPBING. 

The engraving shows a device to be attached to the rear 
bow of a baggy top for the purpose of guarding a,gainst the 
breaking of the bow when the top is suddenly thrown back, 
and to carry the weight of "the top when down. 

The device consists of a curved spring of steel or other 
suitable material, pivoted at its lower end on the bolt, which 
forms the pivot on which the bows are hinged, and fastened 
at its upper end to the rear bow by means of a clip. The 
spring is a curve, of which the rear bow is the chord, their 
only points of contact being at the ends of the spring, and 
the curve lies wholly on the rear side of the bow. 



IKPBOYED HAT HOLDEB. 

We give an engraving of a very simple, inexpensive, and 
efficient holder to be applied to the backs of opera seats, 
church pews, seats of public halls, to the sides of railroad 
coaches, and to be used wherever a thing of this kind is ap- 
plicable. It is formed of Bessemer steel wire bent into the 
form of the treble clef in music, the straight portion being se- 
cured to the back of the seat by suitable f astepings, which per- 
mit of swinging it out f oruse or out of the way and against 
the back of the seat when not in use. The upper loop of the 
holder is capable of springing sufficiently to receive the brim 
of any hat, and the lower coil will receive an umbrella or 
cane, as shown in the, engraving. Tlie wire is in a single 
piece, and wliere it crosses itself is left free to move, so as 




minutes, when the converter is emptied, and the metjfl 
treated with a mixture of from two to three parts of lime and 
one part of ferric oxide free from silicic acid. The quantity 
of flux in the first blowing amounts to twice the weight of 
silicium and phosphorus contained in the original charge, 
while the quantity used in the second operation depends on 
the durability of the converter. The object of the addition 
of the second flux is to obtain a slag containing more than 
36 per cent of lime and magnesia. The basic flux may be 
replaced .partially or wholly by manganese ores, cryolite, 
fluor spar, and caustic or carbonated alkalies, while phos- 
phorite or hone-black, mixed with clay or asphalt, is used 
as a lining. After the decarburation of the iron bath the 
oxidation of the remaining phosphorus is effected by the in- 
troduction of oxidizing agents, as f eridc and manganic ox- 
ides, into the iron. This operation takes the place of the 
after blow. 

Furlfylns Carbon Dl-nlpbicle. 

Palmieri recommends the following practical method of 
purifying carbon disulphide on a large scale. After remov- 
ing the water that usually covers the commercial article, 2 
or 3 per cent of dehydrated copper sulphate are added and 
then shaken. After the blackened sulphate settles and no 
more odor of sulphydric acid is observed, it is filtered or 
decanted. 

To get it absolutely pure the carbon disulphide is rectified 
over anhydrous copper sulphate, when it loses all unpleasant; 
odor. To preserve it odorless it must be left iu contact with 
copper sulpha^^^ich can be regenerated by igniting, treat- 



-- j iug with sulph 



id, and igniting it again. — J. Piae. Chem. 
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LINSSEY^ HAT HOLDEB TOE OPERA SEATS, ETC. 



i«*t««e*;^ iteTfiSwanfciiSby^esri^f'^'^S'SB^*^^ '^ESt: 



lower end of the wire is provided with a hook which may 
he brought into engagement with the adjacent loop. It 
may be provided with a simple rouad knob to give it a finish, 
and to prevent the clothing, from catching in it. These 
holders are nickel plated and nicely finished, and an or- 
nament to the seat rather than otherwise. This improve- 
ment is being put in theaters of several large cities, and it 
is now regularly manufactured in Baltimore. 

This useful invention has been patented by Mr. George 
W. Lindsey, of Baltimore, Md. (P., O. Box 797). 




XeEIBAirET'S BUGOT BOW SPBING. 

When the top is thrown back, instead of the bow striking 
the pivot of the brace, the interposed spring strikes on the 
pivot and receives the force of the blow. The bows are 
rigid, and it frequently happens that when the top is thrown 
back suddenly the force of the fall breaks the bow, whereas 
when the device shown ie| used, the yielding spring acts as a 
cushion, and breakage is impossible. When the top is down 
the weight is- borpe by the spring, which rests on the bolt, 
and foims a jifilding support, taking off the Strain caused 
By any sufldfen jar from inequalities in the roadway passed 
over. 

This useful invention has been patented hy Mr. Samuel 
McElhaney, of Polo, 111. 



Basic Furnace lilnlngs. 

It appears, from a recent paper issued by Junghaug and 
Uelsmann, in Dingler's Polytechnisches Journal, that soda and 
potash carbonates are used instead of the corresponding 
chlorides of those metals, and that the durability' of the lin- 
ing is said to be increased by the addition of cryolite. The 
following modification of the usual method of preparing the 
lining has been found to answer admirably: The raw or cal- 
cined masses of lime, dolomite, or magnesite are ground and 
mixed with the flux; the mixture is then burnt to dust and 
worked up into bricks, the dust being rendered plastic with 
tar treated with 3 per cent of flux. When the flux is made 
up of alkaline carbonates, ground calcined phosphate or 
bone black, with the addition of a few per cent of the alka- 
line carbonates, are used in the -preparation of basic bricks, 
muffies, etc. Andrg states that the basic masses are to be 
burnt at a high temperature, then pounded and ground, and 
the powder thus obtained is formed into bricks by the addi- 
i tion of freshly prepared lime sulphate. Two per cent of the 
lime sulphate suffices to form a plastic material. Borsig 
proposes to mix dolomitic limestone, either in a crude, cal- 
cined, or finely divided form, with from 2 to 25 per cent of 
crude boracic acid, or 3 per cent of fused and pounded 
borax. The mixture is used in a dry or wet condition for \ 
lining furnaces or for the preparation of bricks. 

According to the Society of Mines of HOrde, and the 
Blienish Steel Works at Ruhrort, limestone, free from mag- 
nesia, containing not more than from 15 to 20 per cent of 
silicic acid, alumina, iron oxide, and manganese oxide may 
be used for the preparation of basic linings. The quantity 
of iron oxide present should not exceed 6 per cent. It was, 
further, found that phosphorus can be got away in the slag 
without the after blow, by the use of fluor spar equivalent 
to one-tenth part of the tribasic lime phosfihate formed. In- 



THE NOBDENFELT~ GUN. 

. Tfl^^Sn has been adopted by the British Admiralty. 
The report of trials proved that the hardened stsel bullet of 
7J^ oiilSces weight,-at a range of 300 yards, penetrated, at an 
angle of 45 deg., the side and boiler of a torpedo boat, as 
represented by a -}g inch steel plate 18 inches in front of a 
second steel plate J^ inch thick. When firing directly end 
on at a torpedo boat, the bullet penetrated the steel bow 
plate ^ inch thick, at an angle of 10 deg., and four bulk- 
heads at right angles; striking the boiler, the bullet then in- 
dented the half inch steel plate representing it, to a depth of 
half an inch. At a subsequent trial at Portsmouth, under 
similar conditions,' the plate was perforated altogether. 

The accuracy was found most satisfactory, the mean devi- 
ation at 300 yards, of 10 rounds fired slowly, being 5-6 
inches, while the mean deviation of 34 rounds fired in rapid 
volleys Was 18 Sinches. 

T^:r|j ^MpLfi re .Mhart U-'^S^^iS^isiMi^^ -ah<>ts'' in 

wly seconds.. During anoth 



)uring another the ^giilii was fired sX sea 



from H. M. S. Medway when running at a speed of 9 knots. 
In this case the target was the bow of a model torpedo boat; 
during a run of 1 min. 45 sec. and over a range of from 500 
yards to 100 yards, 115 hits were made out of 135 shots fired, 
equal to 65 hits per minute. In a subsequent trial at Spit- 
head in July, 1880, the gun was placed on board H. M. 8. 
Iris. On this occasion two runs were made at a speed of 
17-2 knots, directly against the bow of a torpedo boat model. 
Firing from 700 yards distance until close up, both runs 
occupying 2 min. 19 sees., 110 shots hit the target out of 213 
rounds fired, so that even at this high speed 48 hits per 
minute were recorded. Running past the torpedo boat at 
200 yards range and at a speed of 17 knots, 58 rounds were 
fired in 22 seconds,, and of these, 38 shots hit the torpedo 
boat, being at the rate of 103 hits per minute. 
The four barrel gun is illustrated by the perspective view. 




THE NOBDENFELT GTTN. 

The gun consists of a rectangular framework of wrought iron, 
the sides of which are connected by three plates or transoms. 
The four barrels are placed side by side in the frame, their 
nftizzle ends passing through the front cross piece, while 
the breech ends are screwed into the middle transom. 



In rear of the middle cross piece is the action block, which 
stead of fluor spar, alkalies, alkaline earths, or cryolite may i is capable of moTcment backward and forward. In front of 
be used. The dephosphorization is also effected by blowing ; this action block are four breech plugs, coiTesponding to 
air into a reverheratoiy furnace having a basic hearth. Im- i the barrels. These are of steel pierced with a channel, in 
mediately before the introduction of the metal into the con- \ whidh a firing pin or striker moves freely, and they are fur- 
verter lined with basic bricks, it is recommended to add lime inished with an extractor on the right side. Behind each 
or a mixture of eight parts of lime and one of ferric oxide, i plunger is a hammer, with a projecting tenon, and behind 
The mass is heated aud air blowu iu for from six to ten ' the hammer a strong spiral spring. 



© 1883 SCIENTIFIC AMERICAN, INC 



March 31, 1883.] 



MMtntiik %mmmtu 



199 



THE ASCHEB 7IBH. 

The archer fish (Toxoies jaculator) belongs to a group or 
sub-family of the scale-finned fishes {Sguamipintm), so called 
because the " verlica) fins are more (ir less densely covered 
with small scales." The principal characteristic of this fish is 
the. elongated lower jaw. The inhabitants of Java, its 
native island, keep these flsh in their houses as pets. 
They are sometimes twenty centimeters in length. The 
coloring of the upper part of the fish is greenisb-gray, 
the under part silvery; there are four short, wide bands 
across the back, dark brown, with a shade of green. 

With few exceptions, all of the scale-flnned fishes are 
found in the upper stratum of the water and near the shore; 
some of them descend into the ocean, and others occasion- 
ally wander out into thesea, following shipsfor their refuse, 
or chasing other prey. Most of them, especially the beauti- 
fully colored species, belonging to this family, are found, as 
a rule, iu the vicinity of reefs, or above shallow places, play- 
ing in the sunshine. Their beauty is very much heightened 
by motion. 

Heuglin says that in the Red Sea they are commonly ob- 
served in the deep chasmsor well-like de- 
pressions between the coral reefs, where 
the water is always clear and quiet, al- 
though there may be a high sea outside. 

When a ship anchors in a dark night 
between the reefs, the presence of these 
flsb may be perceived by their phos- 
^orescence. 

They may be observed, often at a con- 
siderable depth, faintly glowing spots; 
K suddenly they disperse like scattering 
rks, move slowly to and fro, gather 
ether in groups, and separate 
' again. 

Nearly all the fishes of this family 
are carnivorous, feeding upon small 
medusse, coral insects, etc These fish, 
Heuglin says, play around the coral 
branches in the same manner as birds 
hover around trees upon the land. 

In crowds they stand still for a few 
ininutes before a branch of a coral, 
suddenly dart forward, bite at the coraj 
insects on the branches, and hasten as 
if inspired by a spirit to another place, 
to go through the same play, and be- 
gin again the same ehase. 

As soon as the archer flsh sees a fly 
or any other insegt sittipg iipon a plant 
hanging over the wtctti^it -itpproacliua 
"toff ttli ^ u ■ iBu i ij])u m Miu ' ima irhaif 
meters, and spurts from its mouth a drop 
of water, so violently and with such 
accuracy that it seldom misses its 
prey. 

It has this habit even in captivity, 
and the "iapanese make a household 
pet of it. They keep the flsh in water 
basins, and place iff the middle of the 
vessel a stick, sometimes reaching out 
over the water sixty centimeters. In the 
stick wooden pins are fixed, and insects 
are fastened upon them. Soon after this 
isdone,theflsh swimsaround the stick, 
comes up to the surface of the water, 
raises its eyes toward the surprised in- 
sect, suddenly spurts a drop of water 
upon it, throws it down, and swallows it 
if its shotis successful; if not, it swims 
around the stick and tries again. The 
certainty with which they throw this :_ 

jet of water upon their victims is won- : 

derful. 

In order to observe this, Hommel 
thrust a needle through a fly and fas- 
tened it to the stick. Without inter- 
mission, rapidly, and in regular order, 
all of his flsh attempted to throw the fly 
down, without once missing their aim 
as they shot the drops of water upon it. 

Insects appear to be the most natural food for this spe- 
cies, and.seem to be preferred to every other kind of food. 
—From TMerkben, iy A. E. Brehm. 

■ — ^— — — * I » I ^ 

'Wisdom of Planta. 

&.S an example of the curious property of plants in select- 
ing from a soil only those materials proper for their nourish- 
ment, the ice plant, which is found abundantly on the Med- 
iterranean coasts, is one of the most striking. It has lately 
formed the subject of some experiments by M. Mangon, who 
has cultivated it for many years. Its popular name is de- 
rived from the little vesicles fllled with water which cover 
its stem, and have much the appearance of frozen dew- 
drops. 

Analysis shows that it sucks up from the soil a large quan- 
tity of soda, potash, and other alkaline salts; indeed, it may 
be said that the plant represents a solution of alkaline salts 
held together by a vegetable tissue only, weighing two per 
aent of its mass. M. Mangon believes that the plant might 
be useful if planted on unproductive soils where such salts 
are in excess, thereby rendering the ground suitable for ordi- 
nary cultivation. 



Carbonic Oxide In Common Furnaces. 

According to Mr. J. Lowthian Bell, every furnace wherein 
a high temperature is attained is virtually a carbonic oxide 
gas furnace. He shows that carbonic acid, the product of 
the perfect combination of carbon and oxygen, cannot exist 
at a high temperature, in consequence of dissociation taking 
place. Therefore, if a great heat is desired from solid fuel, 
it is impossible to avoid the waste represented by the foimalion 
of carbonic oxide at some region above the fuel, an^l where 
there is usually no provision for using it. It has long been 
known that carbonic acid breaks up at high temperatures; 
but Mr. Bell has shown that the same effect is produced at 
comparatively moderate temperatures — a view in which he 
is supported by M. Berthelot. He mentions the well known 
phenomenon of the carbonic oxide flame just above an ordi- 
nary open coke fire; and says that this is not merely due to the 
fact that the ga,s can only inflame in contact with fresh air, 
bul also that it could not burn in the hot flre below. , Thus 
every furnace is a carbonic oxide generator; the only differ- 
ence between those which avowedly produce gas and those 
in which the work is donejjy the primary burning of solid 




THE ARCHER FISH. 

fuel being that the former turn to good account what the 
latter produce to waste. The lesson to be drawn from these 
observations is that the only way to bum coal or coke to ad- 
vantage is to first convert it into carbonic oxide, and after- 
ward burn every atom thereof in the right place. Unless 
this sequence of operations is followed by design, it will 
assuredly be observed by nature. According to this view, 
the gas furnace is less revolutionary in principle than has 
been supposed; it is simply a method of regulating and ren- 
dering profitable a natural and otherwise wasteful process. 



A French surgeon says, that on ciloroforming some mice 
and lifting them by their tails, fhey tried to bite,' but on 
laying them again in a horizontal position, they resumed 
insensibility. Acting on this hint, when a patient showed 
signs of collapse under a dose of chloroform, he dropped 
the patient's head over the bedside and raised the feet quite 
high. The patient at once becoti.e conscious; when. laid 
straight on the bed he became insensible again, and a re- 
turn to lowering the head and raising the feet for ten minutes 
was required to counteract tLe chloroform. It is thought that 
by this treatment ansestbetics maybe used with great safety. 



Indleeotlon and Dlaeaae. 

Dr. Henry Reynolds has an article in the Phrenological 
Journal on indigestion which seems to define the nature and 
symptoms of the complaint very closely. 

Many suffering from dyspepsia will find their own feel- 
ings described in the following extracts, taken from Dr. 
Reynolds' paper, and we hope some will derive benefit from 
his hints: 

The important relation of indigestion to many diseases 
which people suffer is not sufBciently realized. Difficulty 
in breathing, occurring spontaneously, or oi) slight exertion, 
may be caused by indigestion. 

Indigestion causes alterations in the general nutrition of 
the body, which are manifested in various ways, among 
which are the following: Anaemia, or a depraved state oC 
the blood, involving a deficiency of the red globules of the 
blood, and causing persons thus affected to be unnaturally 
pale, especially about the lips; decay of the teeth; grayneas 
of the hair; excessive liability to inflammation, from siigBt 
causes, of the mucous membranes, especially the eyes a»d 
throat; to which may be added, in cases of thos^ predis- 
posed to such affections, liability to 
gout and rheumatism, and affections of 
the lungs or kidneys. Consumpti^ 
has frequently been regarded as due in 
many cases to long continued derange- 
ment of the digestion, whereby the 
general nutrition of the system has be- 
come impaired. 

The inflammation of the mucous 
membrane of the throat, known as 
"clergyman's sore throat," is a pro- 
duct of indigestion, and the removal 
of the cause by the adoption of a suita- 
ble dietary, exercise in the open air, 
and observance of the laws of health 
generally will be the best treatment 
for it. 

Indigestion is the cause of various 
alterations in the skin manifested by 
general coldness or chilliness, especial- 
ly of the extremities/ by changes in 
its color or, texture, which may be 
earthy or sallow in tint, or dry and 
coarse, and by various eruptions, 
among which are the well known ecze- 
ma, acne, impetigo, and nettle rash. 
Mo.=it of the cases of skin disease affect- 
ing children are best treated by atten- 
tion to the diet, making the diet easily 
digestible, and sufficiently limited to 
insure complete digestion. 

The causes of indigestion may be due 
to the food or condition of the stom- 
ach. The food may be defective in 
quality. There may be excess or de- 
ficiency of the normal ingredients, sac- 
charine, starchy, albuminous, or fatty, 
or some of the naturally indigestible 
materials which form a part of all food. 
The food may be introduced in an in- 
digestible form on account of defects 
in the cooking of it, or imperfect mas- 
tication, or from its having undergone 
putrefaction or fermentation, which 
arrests the functions of the stomach. 
Imperfect mastication of food is a very 
common cause of indigestion among 
Americans. 

Eating too much is probably the most 
common of all causes of indigestion. 
The secretion of the gastric juice in 
the stomach seems to be proportioned 
to the amount of material required for 
the nourishment of the system. Food 
taken in excess of this amount acts as 
a foreign substance undergoing fer- 
mentation and putrefaction, and occa- 
sioning much disturbance in the sys- 
tem. 
Much may be done for the cure of 
indigestion by eating very abstemiously of suitable food, 
thoroughly masticated, taking exercise in the open air, 
breathing pure air, and observing the laws of health gene- 
rally. The amount of food should be reduced until the 
quantity is reached which the stomach can digest without 
evincing any symptoms of indige^ion. 

* I » I fc 

Tbe jnarselUes Tea Trade. 
Within the last few years there has been a singular de- 
velopment of the tea trade at the port of Marseilles. In 1850 
the arrivals did not exceed 13,000 kilogrammes, most of 
which came from the warehouses of the Hanseatic towns 
and from London. Ten years later the direct relations with 
the East .caused a great movement of tea to Marseilles, the 
annual imports being 339,114 kilogrammes, of which 333,813 
came directly from China. Since then the trade has been 
very greatly on the increase, the quantity for 1881 being 
3,198,430 kilogrammes, of which 3,878,675 were from China. 
Of this quantity 53,593 kilogrfimmes were for home con- 
sumption, the duty upon which amounted to 111,471 f. The 
imports of tea for the whole of the French ports were 
8,573,268 kilogrammes. 
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steam PloirliiK In Scotland and tbe United States. 

At the recent session in Chicago of the National Agricul- 
tural Convenlion, a variety of other interesting topics were 
discussed, includiug that of steam plowing. Among those 
present was Mr. George Greig, of Scotland, whose long ex- 
perience with steam plows enabled him to give some very 
practical and useful information. He gave a description of 
the great farm of the Duke of Sutherland, in the countiesof 
Boss and Sutherland, comprising one million four hundred 
thousand acres, and of the efforts of the Duke to accomplish 
the reclamation of this land, heretofore, a vast waste, by the 
use of steam power. 

The land is laid out in forty acre fields, with roads for the 
cultivating engines at each side. The steam cultivator con- 
sists of two engines and the plow, which is intended to 
travel between them. The engines are constructed very 
much in the same way as the ordinary steam cultivating 
engines of this class. Each engine is fitted with a drum 
upon which the rope which hauls the implement is coiled, 
and they work alternately, pulling the plow backward and 
forward. The plow here is the great object of interest. It 
if entirely of a novel character, and has cost, in its develop- 
ment' to its present perfection, not less than £10,000 in ex- 
periments. The result of its action in the soil is very much 
like that of ordinary trenching by manual labor. It; is pro- 
vided to take two furrows about twenty inches broad. The 
first one cuts off the vegetable matterand throws itinto the 
bottom of the trench, while the second one takes up the 
subsoil from below and places it upon the top of the vege- 
table matter, the depth of the two furrows being from two 
and one-half to three feet. The first plow is provided with a 
discoUer, which is set to work at a lower level than the 
share, and thus carries the first plow over any bowlder with 
which it might otherwise get engaged. The second plow 
is hung on the end of a strong lever, which is held down 
with a given tension from the rope, so asto engage the 
stones passed over by the first plow and drag them out. 
Small stones are thrown to the surface, and large ones are 
dragged up and left to be hauled out by the wire rope on its 
return journey. The cost of trenching land by this system 
to a depth of two and one-half to three feet has been found, 
with the latest improvements, not to exceed £4 per imperial 
acre, and this includes the payment of men in the trench 
throwing up the stones, which fall back into the furrow after 
the plow has passed. To do this trenching entirely by 
manual labor, to leave it in u condition asefflcient as the 
steam operation, would cost at the present time not less than 
£35 to £30 an acre. 

The next operation in connection with the reclamation is 
the clearing of the stones, fi fty tons to the acre. The device 
was a steam sledge which caFries from-four- teftre tons'of 
stone. This sledge has been so constructed that when it 
reaches the end of a field with its load, and the motion is 
reversed, it turns a somersault of its own accord^and leaves 
the load behind it, returning to be refilled. This sledge was 
not only found to be a very economical way of carting off 
the stones, but a great benefit in consolidating and level- 
ing the surface of the land on its passage. 

The next operation is the liming of the land, at the rate 
of from four to five tons an acre. The lime is brought from 
England, a distance by sea of five hundred miles, then car- 
ried by railway twenty miles. A small engine of four horse 
power and of three tons weight answers the purposes of 
carting, reaping, rolling, and driving. With it the lime is 
taken from the railway station to the fields and deposited at 
the end of each field in large heaps, to be again drawn into 
lines through the fields with the wire rope and larger en- 
gines, using the stone sledge as the carting machine. The 
sledge has a capacity for six tons, and when it arrives at 
the part of the field where the lime is required, it tips it out 
in the same manner as has been described with the stones. 

The fencing is made in the usual way with stones taken 
from the land, and where there are no stones iron fencing of 
a novel description has been devised in order that it may be 
folded down on the ground when necessary, so as to allow 
the steam plow ropes or cartages to pass over it at any point. 
The standards, which are fixed in stone, are hinged atthe 
bottom, so that when the holt which fastens the stay is 
taken out the fence falls over. This fence has been found 
to be great economy where large snow storms occur; through 
being laid down all winter and lifted up in spring, the snow 
in this way cannot injure it. 

The execution of the under drainage on the reclaimed 
lands has given rise to greater difficulty than the other opera- 
tions, in as far as no direct effort was made to accomplish 
this by steam power. Until lately there was no known im- 
plement that would have coped successfully with the 
bowlders which are to be met with in a drain four feet and 
a half deep. I feel sure, however, that in the future the 
pliw which I have described for trenching, with very slight 
modification, will successfully cut out drainage to a depth 
not exceeding five feet, and at a price not exceeding one- 
tenth part the cost of manual labor. 

In the view of putting it under crops, the surface cultiva- 
tion of the land has also been undertaken by steam, and for 
this purpose a novel implement was produced in the shape 
of a macliine which works very much on the principle of 
the American disk harrow. This implement runs over the 
land at a rate of six miles an hour, and pulverizes it to an 
extent to make a seed bed for the smallest and finest seeds. 

The primary object of the reclamations has been fully 
realized, in as far as the farms that ha-ve beqn operated upon 
are now self-sustaining. Referring to the possibility of 



making tanks upon land for the purpose of retaining water 
for the use of stock, I will mention a very interesting inci- 
dent. The engines which have been introduced by the Duke 
of Sutherland have been used in New Zealand for the pur- 
pose of making tanks for storing water. A machine has 
been constructed with something of thccharacterof a scoop. 
This scoop is arranged upon wheels under the engine and 
controlled by the man who sits upon it. The engine is 
placed upon that end of the ground intended to be excavated, 
and this machine runs down and fills itself, and is run up 
again and is emptied by the action of one man. The suc- 
cess of the first machine taken to New Zealand was such 
that a large demand sprang up for them, and great tracts 
of country in Australia, which formerly could not be grazed, 
are now being stocked with sheep. 

The cost of the entire set of machinery for ditching by 
steam, including two engines of fourteen horsepower, with 
a ditcher, would come to about $10,000. 

The steam cultivating engines are from six to twenty 
horse power. These small engines are in use in many por- 
tions of Scotland, where the fields,«|p not exceed ten acres 
in extent. 

The expense of plowing an acre of ordinary land in Scot- 
land with horses, common plow, and common attendants I 
estimate at $3 per acre. 

Mr. Grinnell (of Iowa): Since we have got these broad 
Clydesdale horses and the French horses — " necks clothed 
with thunder," and all that sort of thing — and our farmer 
boys to ride the plow, we plow for seventy-five cents an 
acre, and there are plenty of people who want the job at 
that rate. That being the case, do you think we can be 
seduced into introducing steaifi plows when we have Clydes- 
dale horses? 

Mr. Greig: lam not prepared to recommend the applica- 
tion of steam plowing when land can be plowed for less than 
one dollar an acre. 

For ordinary surface cultivation I am not prepared to tell 
you that steam plows have supplanted horses or mules; but 
when you want very deep cultivation, such as is required 
for grading roads, sugar cane crops, and that sort of thing, 
I am quite satisfied that steam cultivation will compete with 
horses very successfully. And one of the, advantages of 
steam cultivation is, that you get a much better kind of cul- 
tivation than you can with horses; you plow deeper and it 
gives you a mixture of soils, and you get much better results 
than could be gained by simply turning a furrow. We can 
run a cultivator at the rate of six milesan hour, but we don't 
profess to run a plow nta high speed. I will mention a very 
interesting thing fhat has only now come to light. Hereto- 
fore we have been restricted in the breadth of the iipplement. 
iWe-R!15WP*rtSrteM only cuf a^certalti nnttlt)5f of furrows. 
Our plowing machine has always been under the power of 
the engine. If we could cut the number of furrows the en- 
gine could plow, we would be able to double the work and 
reduce the cost one-half. We have now hit upon a plan by 
which we can work more than one implement on the same 
road; and I have no doubt that in the course of two or three 
years you will find that steam plows will be coming into use 
in America. With a couple of engines and a steam plow 
you can turn from twenty to thirty acres of prairie land in 
a day, and you would consider that a good day's work. I 
am quite satisfied, from what I have heard of the prairie 
land and the manner in which you plow, that thirty or forty 
acres will be within the power of the engine under this new 
system. 

Mr. Grinnell: The preparation of the soil costs $16, and 
liming $5. That makes about $21 or $33 an acre. The 
question is, then, how in the world you can induce anybody 
to stay in Scotland, where it costs for the preparation of 
the soil $31 or $33 an acre — what persuasion is ussd, what 
forcible argument or entreaty, to keep them from leaving 
the country? I don't understand it. 

Mr. Greig: I must tell the gentleman, in answer to his 
question, that I have been standing in Scotland as if on a 
hot brick. It was only circumstances I could not overcome 
which prevented my being in America years ago. 

Mr. Charles H. Wood (of Chicago): This subject of steam 
ditching is one with which I am, so to speak, loaded to the 
muzzle, and I am going to answer some of the questions the 
gentleman from low'a suggests. He was comparing the cost 
of plowing in Scotland with the cost of plowing here in 
America, which he places at 75 cents an acre. It is only 
fair to remark that the work required to do the plowing that 
is done in England and Scotland would cost, with our im- 
plements and our experience, and the same expense of feed- 
ing and wages, probably $1.50 to $3.00 an acre. They do 
it more thoroughly, and the soil is more difficult to work. 
In regard to the applicability of the English steam plow to 
American uses, there are parties who have faith in its 
success here. Some have been introduced in the Red River 
region, and one or two in other places. Several years ago — 
fifteen or twenty — one or two sets of English plowing tackle 
were brought into Illinois, and, I think, all of them have been 
abandoned, except one which has been operated on a sugar 
plantatioli south of New Orleans by Mr. Lawrence. It has 
been demonstrated in that fegion, by actual results, that the 
yield of sugar per acre has been increased from ten to fifteen 
hundred pounds under steam plowing where the ordinary 
crop without it was about 1,000 or 1,300, which makes an 
increase of forty or fifty per cent. That is not a fair gauge 
of what it wonld be worth in our prairie country, because 
down there the great advantage is that they can do thework 
more thoroughly and plow deeper than they can with horses 



and they find that deep plowing greatly enhances the quan- 
tity produced per acre. Another thing, the climate there is 
such that they cannot got the same power ouS of horses prac- 
tically that we can, and it costs more to feed their horses. I 
have given this matter a good deal of study, and Irave en- 
deavored to learn all I could i n regard to what has been done 
in England and Scotland, and I have learned something 
further from the gentleman's remarks this afternoon. But 
what I have learned convinces me that the English plowing 
apparatus, the cable system, a wire rope steam plow, where 
the engine is stationed at each side of the field, never can be 
a practical success in a general way in this country; but a 
steam plow for this country must be a traveling locomotive 
engine — that has been moderately successful. There have 
been experiments in that direction which show that it is pos- 
sible to do it, but it has not yet been found practical to do 
it. Thesteam plow wastried herein Chicago, and itworked 
pretty well on dry, hard ground, plowing at the rate of 
three acres an hour. I tliink there were eight plows; they 
made a track six feet in iliameter, and everybody was con- 
vinced then that it was the coming way for plowing. . The 
next year, I think it was, it was tried at the agricultural ex- 
position at Freeport, and there they found some soft, wet 
ground, and when they got into that field there was no fric- 
tion to hold the drum against the ground, and the drum gave 
way, and the result was the plow stopped. They put on 
more steam and turned the plow fa.ster, but it wouldn't work. 
At Decatur, about the same results followed, and one or two 
more experiments have been made to bring out a locomotive 
steam plow. 

It is hardly ^^th while to go into details in regard to 
them aljjf but it is evident, from the experiments juid fail- 
ures oj^e past, that the direction in which further efforts 
should W made is by some means of putting snow shoes on 
the engine. I will further illustrate what I mean in this way: 
I suppose most every farmer here has heard of, if not tried, 
the experiment of wooden clogs upon horses' feet, for the 
purpose of hauling a load of hay on soft meadow ground. 
It is a matter of common practice with some farmers, where 
they have soft meadow, in order to haul hay off of it, to put 
on the horses' feet wooden clogs, and they found where a 
team coiild hardly get over the ground without the clogs they 
could do so without any trouble and haul a load with the 
clogs. I suppose, in connection with that, they had broad 
tires on the wheels. Ita man wants to travel over snow, 
after a snowstorm, he puts on snow shoes. This distributes 
his weight over a larger surface, and he succeeds in walking 
on top of the snow, where otherwise he would sink before 
getting out of sight of his sta,rtlng point. There are a great 
many men working at^the problem of a traveling steam 
■pto # ; poiiie' arl wastiag tfieir efforts trying to get something 
very light. — something that don't weigh anything. Now, it 
is evident that an engine, to have force, must have weight; 
it is evident that a pony never can pull the load that a heav J 
Clydesdale horse can; it is evident that a heavy Clydesdale 
horse must have greater width to support him on soft ground 
than a pony. If you want to have a good engine of twenty 
tons weight, you must have broad feet for it to rest on. 
Now, if some practical means can be brought out to dis- 
tribute that heavy weight over a broad surface and a fiat sur- 
face of ground,' it will be practical to make a traveling loco- 
motive steam plow with the capacity of going over soft 
ground without miring, and you will have something that 
can be used wherever desired. You can use heavier imple- 
ments than you do now; you can use a kind of implement 
that would not be safe for a moment now, or at all practi- 
cable. I believe, i\Ir. President, that the subject of steam 
tillage is one of the most important, and will soon claim as 
much attention as any other subject which can be brought 
before this convention; and I think, in connection with your 
proposed exhibition next year, it would be a very desirable 
thing, and of great importance to the general interests of the 
agricultural classes, that encouragement be offered in the 
way of a premium for something of this kind. 

We may add as a postscript to the foregoing that the steam 
plow has, within the past few weeks, been set to work in 
California, with much success. A i,.'cen', number of the 
Stockton Independent gives this report: 

"I saw the steam plow work yesterday. Engines. 3; dis- 
tance apart, 460 yards; width of land plowed at each passage, 
4 feet; number of plows used, 8; 4 used at a time; there 
should be 5, making 10 in all, but 3 are being tempered ; 
time of cutting a furrow, from 4 to 5 minutes; power of en- 
gines each, 40 horse; character of land, tough, lilack sod, 
salt grass growing; depth of furrow, 6 inches; every part 
of the machinery working well; cost of fuel, $5 per day foj 
both engines; capacity, from 40 to 60 acres per day in sandy 
soil. The writer is of the opinion that, with very few altera- 
tions on the plows, the machines will prove an immense suc- 
cess, and will supply a long needed want for plowing land 
in California. Land plowed by this machine will produec 
at least one-fourth more crop for a period of six or seven 
years than bythe ordinary plowing in nse in this State." 
< I » » » — ■ 

According to the Milling World, sackcloth or canvas can 
be made perfectly impervious to moisture equal to leather 
by steeping it in a decoction of one pound of oak bark with 
fourteen pounds of boiling water. The cloth has to soak 
twenty-four hours, when it is taken out, passed through 
running water, and hung up to dry. This quantity is suffi- 
cient for eight yards of stuff. The flax and hemp fibers, in 
absorbing the tannin, are at the same time better fitted to 
resist wear. This recipe is useful to millers who sack flonr. 
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BECEITT INVENTIONS. 
Improved Car CouplIIlK* 

This invention, althougli applicable as a coupling for 
railroad cars generally, will be found particularly adapted 
to freight cars, and, taken as a whole, forms a strong, relia- 
ble pin-and-link coupling, which may either be operated 
automatically or by hand from opposite sides of the car, or 
fromithe top of it, and avoids all risk of accident to train- 
men. It may be readily applied to the drawheads in com- 
mon use with the ordinary form of coupling link, and pro- 
vides for uncoupling standing cars which are not required 

to be immediately sepa- 
rated, and holds the 
link in position in one 
drawhead and the 
coupling pin raised in 
an adjacent draw- 
head, ready for coup- 
ling at any time that 
may be required by 
merely dropping the 
raised pin. The pin is 
operated by means of 
the lever, which can be 
moved by a person at 
the side or top of the car. The pin is retained in an ele- 
vated position by a pivoted bar which is pushed back as the 
link enters the drawhead, thus permitting the pin to drop 
through the link. The same pivoted bar also holds the link 
in position to be engaged by the drftwhead of the adjacent 
car. The coupling is also provided wilh'Waevice for hold- 
ing the lever and pin in an elevated position, independently 
of the pivoted bar. This is to permit the cars t^te im- 
coupled when desirable, without separating them. This 
invention has been patented by Mr. E. D. Cain, of Winthrop, 
Missouri. 




Improved Injector. 

The engraving shows a steam injector which will force a 
solid stream of water under any pressure of steam. The 
body of the injector has a removable cap at its upper end to 
facilitate cleaning. The 
steam supply pipe extends 
through the top and con- 
nects with the lifting tube, 
and also with the Inclined 
forcing tube. Water 
supply pipes communicate 
with the water chamber of 
the lifting tube. It will be 
seen that this injector is 
double. The vertical one 
lifts the water and the in- 
ollned one forces It into 

the boiler. Both tubes are supplied with suitable regulating 
and waste valves. All of the parts of this apparatus are ac- 
cessible. It will deliver either hot or cold water, and works 
equally^ well whether hot or cpld. We are informed that it 
is giving excellent satisfaction wherever it is used. This in- 
vention has been patented by Mr. Or-son H. Wheeler, of 
Charlesworth, Mich. 




Car TT^IndoTF Deflector. 

A car window deflector to prevent dust and cinders from 
entering the car and for keeping up a circulation of air in 
the same has been patented by Mr. Henry B. Mears, of 1,429 
Walnut Street, Philadelphia, Pa. The deflector consists of 
two sashes, one of which is attached rigidly to slide bars In 
such a manner that it may be slid backward and forward 
in the space In the side of the car. The other sash is at- 
tached to this rigid sash by spring hinges. The sashes 
are pressed out of the opening or space Inside of the car tiy 
an elliptic spring attached to the back of the sash, and which 
liberates the hinged sash so that it will be swung out ward to 
the extent permitted by the coil springs upon which it Is 
hinged. Strips are provided which retain the deflectors in 
their outward position, and a stop block i« likewise attached 
to the sill, which limits the movement of the blind and closes 




the space between itand the sill. For movingthe deflectors 
inward and retaining them to the angle required, levers are 
provided which are operated from the interior of the car by 
a key. The deflectors are arranged on both sides of the 
windows,but only those deflectors are brought into use which 
are located toward the head of the train, the other deflectors 
remaining in the recess provided for them till the direction 
of tbe train is changed, when they come into use and the 
others are shut back Into the recess. 

The accompanying engra.ving represents two windows of 



a passetjger car, showing the deflecting devices applied. The 
inventor claims that by the use of his deflectors the travel- 
ing public are not only rendered more comfortable, but that 
It Is a great saving to railroad companies, as they preserve 
the upholstering of the cars from cinders and dust. 



Combined Cradle and Seesatr. 

This is a combined cradle and seesaw, in which side rock- 
erg are used that make the undulating motion in line 
with the body, so that when using the device as a cradle the 
tossing of the body and the turning of the head of the child 
from side to side are avoided. The chairs or seats are ad- 
justable. Springs are used to ease the motion, and a pulley 




and cord are employed to work the teeter. When the device 
is used as a see saw the seats are separated, as In the engrav- 
ing; but when it Is used asa cradle, the two seatsarefastened 
together. By adjusting the seats at different distances a 
light child and a heavy one may balance each other. The 
cradle Is provided with a treadle, which enables it to be ope- 
rated by foot. This useful Invention has been patented by 
Mr. J. Wayley Hill, of Cairo, 111 



Improvement In Heatlns; Stoves. 

This a hollow side perforated cone, used to admit air 
laterally to the center of fire and 
into the combustion chamberabove 
the fuel, so that a more perfect com- 
bustion may take ,place in all parts 
of the fire. The air which Is ad- 
mitted Is so warmed by its contact 
with the inner surface of the cone 
that It more readily supports com- 
bustion, and but little is carried up 
by the draught before its oxygen 
has been utilized. This device 
economises fuel, and I ncreases the 
efHclency of the stove to which it 
is applied. It Is very simple and 
inexpensive, and Is applicable to 

stoves and furnaces of various kinds. A patent has been 
issued to Mr. John Kilshaw, of St. Paul, Minn., for this 
invention. 




Improved Car Coupling. 

To the under side of the cars are secured the diverging tim- 
bers, between which are held the hollow tapering bell- 
mouthed castings, which" constitute the drawheads of the 
cars. These drawheads have vertical movement at their 
outer ends between the timbers, so that the hooked connect- 
ing bars will enter the drawheads when the cars are brought 
together f orcoupling, whether the cars are of the same height 
or not; and forthis purpose the drawheads are cast with trun- 
nions, and the timbers have recesses which receive tbe trun- 
nions. Springs hold the outer ends of the drawheads ele- 
vated against the bottom edge of the cars, as illustrated, but 
permit the drawheads to be moved downward. Buffer 
springs are placed in re- 
cesses, against wljich the 
trunnions come when the 
cars are In motion. The 
coupling bars are each 
formed with two hooks, 
which are adapted to en- 
gage with each other for 
connecting the cars, and 
they reach back tbrougj^ 
the drawheads, and are 
provided at their rear ends, 
outside of the drawheads, 
with coiled springs which 

furnish a yielding draw. Flat springs are secured in the throats 
of the drawheads, for causing the connecting bars of the 
opposing cars, as the cars are backed together for coupling, 
to engage each other on entering the opposing drawheads, 
and to keep the hooks engaged with each other until the 
bars are forced apart for uncoupling. The means for forc- 
ing the connecting bars apart for uncoupling consists of a 
vertically movable bar having a slot through which the con- 
necting bar of the car passes to hold It in place. This in- 
vention has been patented by Mr. Wanton C. Barber, of 
Villlsco, Iowa. 




Formation of the Solar System. 

At a recent meeting of the London Physical Society, Mr. 

i Braham gave an experimental demonstration of the vorticel 

theory of the formation of the solar system by rotating a 

drop of castor oil an'd-chloroform in water until it threw off 

other drops as planets. 



Electrical Units or IHeasurement. 

Several correspondents of the Electrical Beview have dealt 
with the vexed question of the " unit " of measurement for 
the general supply of electromotive force, and have en- 
deavored to translate the technical expressions In use among 
electricians into equivalents comparable with the ordinary 
measurement of gas. Mr. Moulton, F.R.S., has proposed 
that the charge for domestic supply shall be based on the' 
consumption of " 1,000 watts for one hour." It appears, 
however, that a " watt " is not a quantity at all, but is sim- 
ply a rate of doing electrical work. Another writer says 
that the usual methods of measurement are something analo- 
gous to calling " a cubic foot of gas at normal pressure the 
amount which will run through a certain pipe in twelve 
minutes at the rate of 5 cubic feet an hour." He tbinfe^p* 
new term, the"vomb," would be euphonious and impres- 
sive for an electrical unit. In this way a "megvomb"and 
"megwatt" are brought to mean the same thing, and are 
somehow shown to be equivalent in incandescent lights to 
about 30 cubic feet of 15 candle gas, or with arcllghtsto 
about 100 cubic feet of gas. It is confessed that there is a 
chance of great confusion anjong the electrical units. It 
would appear, from these and similar letters, that the con- 
fusion Is not only coming, but has arrived. Quite lately one 
of the most Important electric light companies was reported 
to have offered to supply electrical energy at the rate of 6d. 
per 1,000 " erg hours." We now learn from an electrician 
that there Is no apparent way of connecting hours with 
" ergs." As a way of escape from impending bewilder- 
ment, we are bidden to " study the coulomb, volt, ampere, 
ohm, watt, and above all the vomb." It will then be just 
possible for the student to understand a bill for a domestic 
supply of electromotive force for lighting. The main fact 
to be gathered from this interesting discussion is that, what- 
ever the unit may be called, its price is proposed to be 
equivalent to common coal gas at 8s. 9d. per 1,000 cubic 
feet. To this would have to be added the consumer's ex- 
penses for renewals of lamps, which are assumed to add 
another Is. to the cost per 1,000 cubic feet for equivalent 
gas li';;hting. — Journal of Gas LigMing. 

< < » t *■ 



A Nenr Test for Waste Pipes. 

A Boston paper relates a discovery which may prove to be 
a better test for leaky waste pipes than heretofore used. The, 
invention Is accorded to a woman. Noticing an^ offensive 
odor in her parlor, she suspected a defect in the waste pipes, 
and sent to the agent to request that a plumber might be 
sent to examine them. The agent was incredulous, and re- 
fused. She tried the peppermint test. To make her proofs 
more convincing, the woman, after borrowing two cats 
from her friends, p urchased some oil of valerian, and, sta- 
tioning the animals in the parlor, went up stairs and poured 
the valerian into the basin In the same way that the pepper- 
mint had been previously applied, and then descended to 
watch the result. Cats are extremely fond of the odor of 
valerian, and it was not long before both of them began to 
sniff the air, and move toward the door of a closet through 
which the waste pipe ran. The door was opened for them, 
and they immediately sprang upon a certain shelf, where 
they remained purring with satisfaction. A third time the 
woman went to the agent, who, though still unbelieving, 
consented to send a plumber to make further investigations, 
and on cutting away the plastering so as to expose the pipe, 
a joint wasffjund completely separated at the place where 
the cats had indicated. 



Slates Bad for tbe Eyes. 

Professor H. Cohn, of Breflau, believes that the use of 
slates by school children tends to produce short-sightedness; 
and would substitute either pen and ink or an artificial white 
slate with black pencil, manufactured in Pilsen, and already 
introduced into a few German schools. In 1878 Horner 
ioMnA {VierUljahrschrifl offeiiU. Oesundheitspflege, x, 4) that 
B and E could be read, if black on white ground," 498 cm.; 
if white on black, 431 cm. ; and If gray on black, 330 cm. ; 
and ascribed the greater difficulty with white letters to irradi- 
ation. The reflection of light from the surface of slates is. 
It Is said, enough alone to cause their disuse. The school 
board of Zurich has forbidden the use of the slate after the 
first term (primary year), and many teachers and oculists 
advocate the substitution of white-boards for blackboaids. 
The noise of slates; dirty habits formed by erasures; bad po- 
sitions favored by reading the less legible script; a heavy 
hand; and the habit of twisting, learned with a pencil, and 
to be unlearned with a pen — these, it is said, are obviated by 
the use of pen and ink at the outset. The obvious objec- 
tions are, that children can occupy themselves better with 
slates, and from pencil to pen Is from the easier to the 
harder. 



Artesian W^eil at Denver 

While the miners were sinking a blind shaft for coal In 
North Denver, Colorado, a stream of water was struck 
at a depth of 375 feet. This is the first artesian well opened 
In the State, although nearly $100,000 has been expended 
by the Government and corporations in experimental sink- 
ings. It Is proposed to systematically establish wells in, the 
neighborhood of the accidental discover}', with a view to 
developing the rich lands there for horicultural purposes. 
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ENGINEERING INVENTIONS. 

Messrs. Columbus B. Tucker,of Angerona, 
W. Va., aiid Josephus Tucker, of Coolville, O., have 
patented an improved car coupling, which possesses the 
feature of having neither springs nor levers* The parts 
are automatic in their action and very simple in arrange- 
ment. 

Mr. Eberhardt Nicolaisen, of New York 
city, has paiented an electric mail conveyer, the ob- 
ject of which is to construct an electrical raijway for 
the conveyance of mail matter from station to station, 
and to provide for the automatic transfer of the cars 
from the main track to the side tracks of the several 
stations. 

An improved nut locking device has been 
patented by Mr. George Cade, of Milan, Tenn, A fixed 
washer is so placed under the nut that in screwing the 
latter to the rail, the nut is permitted to turn readily 
on the bolt. When in position the nut is held fast by 
a tumbler, so that it cannot become loose by any jar- 
ring motion of the rail. By raising the tumbler it is 
possible to so disengage the washer as to permit the 
nut to be turned off as desired. 

An improved automatic switch stand has 
been patented by Messrs. Oliver J. True, of Port Clin- 
ton, and Henry H. Houghton, of Elyria, O. The object 
of the invention is to provide for automatically replac- 
ing the tongues after they have beett displaced by a 
trainfrom the siding, or one coming in the same direc- 
tion on the main line, so that the switch will be in 
proper order for the nest train running in the reverse 
direction of the train that has displaced the tongues. 
The object of the invention is praiseworthy, and we 
hope it may be practically tested. 

An improved packing, possessing flexibili- 
ty, durability, and eelf-Iubricating qualiiies, and de- 
signed to be applied to valve stems, stuffing boxes, etc., 
has been patented by Mr. William P. Woodruff, of New 
York city. The packing is composed of canvas or 
other cloth, asbestos paper, and sheet rubber, or India- 
rubber cloth wound in alternate sections around a core 
of fragmentary melal. Between the different materials 
used in making up the packilig a thin layer of plum- 
bago mixed with tallow is interposed to prevent the 
layers adhering and for rendering the packing flexible. ' 

An improved car coupling has been patent- 
ed by Mr. William T. Van Born, of Lincoln, Neb. The 
invention consists in a coupling bar having at its end a 
downwardly projecting catch, which engages with a 
bevel coupling pin located horizontally in the draw- 
head. The coupling bar is forced down on the pin bya 
pivoted bar situated in the top of the drawhead, which 
latter is furnished with a coil spring. The advantage 
claimed for this simple invention is, that the coupling 
bar may be readily applied to the pin and link coupling 
now in general use, 

Mr. Benjamin Bennett, of Hyde Park, Pa., 
has patented an improved car brake. To the platform 
of the car is attached the permanent portion of a rose 
clutch, and the movable portion of the clutch is at- 
tached to a staff, so as to turn with it by a square or 
other form, but to slide freeiy up and down on the same. 
A pivoted foot lever is inserted through a slot in the 
fixed portion, so rhat by pressing the lever down with 
the foot the movable portion will be raised, disengaging 
the »taff, so that the brakes will be disconnected from 
the wheels. When the foot is removed from thi lever, 
the weight of the movable portion will bring it into en- 
gagement withthe lower portion of the clutch, when the 
brake will be ready for,operation. 



MECHANICAL INVENTIONS. 

An improved drag saw machine, in which 
the saw is suspended at its shank by a pendulum and 
has a handle attached for working it, has been patented 
by Mr. John C. Wygant, of Outville, O. The inven- 
tion further consists in the manner of adjusting and 
controlling the pendulum. 

A novel combination tool has been patent- 
ed by Mr. Harry U. Kistner, of Bordentown, N. J. 
This implement is one of those useful articles which 
almost every person has occasion to use very often. 
The same handle accommodates a number of tools, 
among which are a cork screw, gimlet, skate sharp- 
ener, etc. 

A means of communication between a rail- 
road train and any station on the line or any telegraph 
office within the circuit through an electric wire, has re- 
cently been patented by Mr. W. 'V. Waters, of Atlanta, 
Ga. An insulated conductor is suspended along the side 
of the road, on which a conductor on rollers travels with 
the train. Connection between the rolling conductor 
and one of the cars by a rod propels the former. The 
improvement pertains particularly to the construction 
of the movable roller. 

A machipe for scrubbing floors is the recent 
invention of Mr. Patrick Gallagher, of New York city. 
A barrel-shaped tank for holding the soapsuds is mount- 
ed on rollers, and just outside this cylindrical tank and 
attached to it is run a vertical shaft, to the lower end 
of which are attached the scrubbing brushes. These 
brushes are made to revolve by turning a crank which 
isgeared to the shaft. This machine both scrubs and 
dries the fioor, and will be found specially useful for 
polishing waxed floors, and cleaning large halls, piazzas, 
etc. 

An improved street sweeping machine has 
been patented by Mr. Patrick Ryan, of New York city. 
The invention relates to that class of street sweeping 
machines which carry the sweepings into a receiver 
forming part of the machine, from which the dirt is 
dumped at intervals into piles. The brush is supported 
in a frame and connected with the axle of the vehicle 
by a chain and cofi; wheel, by_^ means of which it is ro- 
tated, and the dirt deposited in the lower portion of 
the dust pan or apron, from whence it will be raised into 
the dirt receiver by means of the buckets provided for 
this purpose. 

A novel revolving hat blocking table has 
been patented by Mr. Marl A. Cuming, of Brooklyn, 
N. Y., which consists of a revolving steam box or ves- 
sel adapted to carry the hat dies or moulds, also in 
a stuffing box for preventing the escape of steam. Clips 



for holding the stuffing box on. the supporting table are 
provided, and the aame revolve on its longitudinal axis. 
The invention further consists in an enlargement formed 
in the lower part of the steam supply pipe for collecting 
the water of condensation. 

An electric device for regulating the ven- 
tilation and heat of incubators is the subject of a patent 
recently granted to Mr. ITrank Rosebrook, of Elmira, 
N. Y. By the use of the electric appliance of Mr. Rose- 
brook it is claimed that the destruction of eggs will be 
greatly diminished, and the hatching process accele- 
rated. The invention of the incubator has proved a 
great boon to the hen; she has been relieved by it of a 
monotonous portion of her life, and now comes in an 
electric contrivance which, by mectianical means, still 
further facilitates the hatching process. 

A novel device in the form of an auxiliary- 
rifle barrel for guns has been patented by Mr. Harry T. 
Martin, of Tort Robinson, Neb. The invention relates 
to a bushing for the breech of the rifle barrel, said bush- 
ing extending a short distance along the barrel beyond 
the cartridge chamber, and having a flange at the base 
corresponding to che flange of the large cartridge, by 
which means a smaller cartridge may be used than the 
one for which the nfie was originally intended, and 
thus much expense saved in case the rifle is to be used 
in gallery practice. A spring or springs to secure the 
bushing in the barrel is also provided, and a shell ex- 
tractor contrived to be worked by the rifle shell ex- 
tractor. 

An improved screen cleaning device has 
been patented by Mr. Thomas Holman, of Salem, Ore. 
A frame of any approved form is furnished with a re- 
ciprocating inclined screen sliding on ways. This screen 
is operated by a spur wheel that gears with a pinion 
actuating a crank, which crank is connected with the 
screen by a rod, or it may be reciprocated by any other 
suitable mechanism. A roller rubbing frame, arranged 
beneath the screen, may be stationary or may be re- 
ciprocated in direction of the screen by a shaft connect- 
ing it with a crank wheel. The sifting screen is 
cleaned by its contact with the rnbbere, which are 
mounted transversely with the screen and in such rela- 
tion thereto as to clean the screen wilhout injuring it. 
These rubbers are in the form of rollers, and are alter- 
nately fixed and rotatable. 

An improved rice beating machine, the ob- 
ject of which is to facilitate the "treatment of rice, to 
remove the inner skin, and to clean and polish the ker- 
nel after the rice has been hulled has been patented by 
Mr. James Decker, of Surrency, Ga. To the central 
bar of the frame of the machine is journaled a crank 
shaft, to the Jiiiddle portion of which is attached a pul- 
ley to receive a driving belt. To the cranks of the shaft 
are pivoted the upper ends of pitmen, the lower ex- 
tremittes being pivoted to bars which slide up and down 
along the central brace of the frame, and to which bars 
at their lower ends the beaters or pestles are attached. 
The mortar is cylindrical, and ispivoted at its center in 
such a way as to be revolved by means of worm 
wheels which are actuated by^rptfttin^ahaft. Bythia 
arrangement all the rice in the mortar is brought in 
contact with the pesile. 

A new machine for beveling the edges of 
circular, oval, or similar shaped mirrors or plain glass 
with curved or partly curved edges, has been patent- 
ed by Mr. Thomas F. Gilroy, of New York city. The 
invention consists in an abrading wheel mounted rigid- 
ly on a vertical shaft, so as txy rotate in a horizontal 
plane. Its lower end rests upon a pivoted lever, the 
latter of which is provided with an adjustable balanc- 
ing weight for regulating the pressure of the wheel on 
the glass. The abiading wheel is set in action by a 
belt which passes around a series of pulleys located on 
the supporting shaft. A sponge is fastened on a rod 
so as to press against the periphery of the abrading 
wheel, to prevent the water from being thrown off by 
centrifugal force. The glass to be beveled is held be- 
tween clasping plates, and is pressed upon the levolving 
stone, the pressure and degree of bevel being regulated 
by a feeding screw. 

An improved animal trap has been patented 
by Mr. Talton B. Turley, of La Mine, Mo. It consists in 
a cylindrical or oiher shaped vessel resting upon a tank 
filled with water, and provided with a tilting pivoted 
platform. At the further end of this platform, upon a 
sliding hook arranged above the platform, is fastened 
the bait. The bait hook is made to slide when the baft 
is pulled upon by the animal, as he sinks downward 
with the swinging platform, in order that he may not 
be startled and turn back before it is too late. A small 
taqk of water is likewise placed near the platform as 
an additional bait, and for some kinds of animals a pin 
is inserted under the platform, which holds it to be with- 
drawn by the trapper when the animal is in a proper 
position to be caught. A spring is arranged above the 
platform which prevents it from turning too far on its 
pivot, and which throws it back into place when the 
animal has been precipitated into the tank below. 

•-•-« 

AGRICTILTUEAL INVENTIONS. 

Messrs. Richard E. Caviness and George 
McCormick, of Beckwith, Iowa, have patented an im- 
proved trip wireforcheck row com planters. The in- 
vention relates to a trip wire for cbeck row corn plant- 
ers, constructed with eyes at regular intervals, and hav- 
ing rings secured in them. The rings are grooved to 
prevent them from slipping in the eyes ofthe trip wire. 

Mr. Arthur W. Cash, of Decatur, 111., is 
the patentee of a new and ingenious check rower for 
corn planters, in which he provides for lengthening 
the stroke of the seed slide, and obtains a positive and 
direct action from the reel shaft to the seed slide. Owing 
to the simplicity of the arrangement of the several parts 
of the machine, it is not liable to get out of working 
order, and it possesses many advantages not found in 
other check rowers. 

An improved straw stacking machine has 
been patented by Messrs. Henry S- Stone, of Orange, 
and James M. F. Shepler, of Lyon's Station, Ind. At 
one end of the thrashing machine is attached a short 
elevator or carrier which takes the straw from the 
thrasher, carrying it to the elevator of the thrasher. 
This elevator may be raised by a windlftas attachment 



to any elevation that may be required, and further it 
may be swung to the right or left, when it is desired to 
distribute the strawin forming the stack. 

Mr. William Sinclair Craig, of Courtney, 
Texas, is the inventor of a new cotton chopper which 
consists of two hoes secured to a pair of bars, which 
are separated and held in position by a spring. These 
pivoted bars are attached to the axle of the sulky, and 
are slotted so that they slide up and down to conform 
to the unevenness of the ground. Thfe number of parts 
comprising the machine are very few and the arrange- 
ment of them very simple. 

An improved straw stacker has been pa- 
tented by Messrs. Lewis W. Berger, Edward A. Peters 
and Oliver I\ Chauey, of Groveport, O. The invention 
consists in an elevator frame mounted upon a four 
wheeled vehicle, and so constructed that itmay be raised 
to any inclination and held in any pomtion. Thema- 
chine is designed with the object of receiving the straw 
as it comes from the thrashing machine and forming it 
into a stack near by. 

An improvement designed to promote the 
strength of the individual teeth of ha,rrows has been 
patented by Mr. John L. McKay, of Franklin, Tenn. 
This invention consists in harrow teeth constructed in 
an approximately V-shaped form, one prong being per- 
pendicularand theotherarm being inclined. The for- 
ward arms of one row of teeth are connected to one 
beam of the harrow, and the rear arms of the same row 
connected to a second beam, and so on to the third, so 
that the teeth of one row alternate with the teeth of the 
adjacent row. 

A novel bundle carrier for harvesters has 
been patented by Mr. James W. Reid, of Union City, 
Mich. The invention consiels in a bundle carrier for 
harvesters, constructed with gear wheels connected 
with the harvester mechanism acd carrying a swinging 
shaft having curved arms to carry the bundles, an^pro- 
vided at its inner end with atrip arm to turn the-^ing- 
ing shaft, to raise its arms to receive a bundle, anolo de- 
press the said arms to discharge the bundle. To the 
rear part of the harvester frame is hinged a table to re- 
ceive the bundles singly, and drop them in groups at 
the rear of the harvester. To the end of the shaft that 
drives the carrier is attached a curved arm to push 
the bundles forward as they are deposited upon the re- 
ceiving table, and make room for the bundles following. 

An improved tobacco planter has been pa- 
tented by Mr. Sidney S. Neblett. oJf Whittle's Mills, Va. 
The invention consists of a frame with a crosspiece at 
the top, provide* with a central optening through which 
passes a spring-actuated perforator, designed to open a. 
hole in the ground for the admission of the plant. At 
the lower extremity of another movable bar is pivoted a 
fnnnel-shaped device or holder, in which the plant is 
inserted. This holder is then slid down until the plant 
is deposited in the opening in the ground. The open- ■ 
iiig is then filled with earth by means of a scraper which '■ 
is located at the extremity of a third rod or handled bar. 
The device is of a simple construction, and obviateij the. - 
necessity of the operator stooping when setting out the 
plant. 

^^^ . — 

MISCELLANEOUS INVENTIONS. 

A novel toy pistol, adapted to explode caps 
and project marbles through the air by a compressed 
coiled spring in the barrel, has been patented by Mr. 
Otto C. Butterweck, of St. Louis, Mo. 

An improved coffee or tea pot has been pa- 
tented by Mr. Patrick H. O'Hara, of Philadelphia, Pa. 
The object of the invention is to extractfmm tea. coffee, 
or other material alT their essential strength, retaining 
at the same time all the fragrance and aroma. 

An improved earring fastener has been pa- 
tented by Mr. George Krementz, of Newark, N. J., the 
object of which is to facihtate theopening, closing^ and 
rendering secure the fastening. 

Mr. William E. Goodenough, of Kewark, 
N. J., has received a patent for an extension photo- 
graph frame, the object of which is to provide frames 
for photographs and other pictures, so constructed that 
they can be adjusted to receive pictures of different 
sizes. 

An improved liand truck has been patented 
by Mr. James H. Strugnell, of Toronto, Ontario, Can- 
ada. I'he invention consists in cleats attached to the 
under sides of the side bars of the truck, and of a rope 
or belt which is attached to the cleats and is used to 
hold the load on the truck, 

Mr. W. H. Murphy, of Brenham, Texas, 
has recentlypatented a shaker or knodler for the mix- 
ing of drinks or liquids. In form it is similar to those 
used in most bar rooms, but it has the advantage of a 
strainer attached to the vessel, through which the liquid 
is strained after shaking. 

Mr. Marion E. Porter, of Leon, Iowa, has 
patented a cooking attachment for oil stoves, the ob- 
ject of which is to provide a new attachment for oil 
stoves, whereby an increased quantity of fooii can be 
cooked than heretofore on an oil stove. An ingeniously 
arranged transmitter of heat is provided, which diffuses 
the heated air evenly throughout the attachment on 
which the articles to be cooked are placed. 

Mr. William J. Morand, of Passaic, N. J., 
has invented a machine for rolling buttons on whips, 
the object of which is to facilitate the rolling and finish- 
ing of the buttons on whips. The machine has two 
parallel rollers provided with a driving mechanism, and 
a short roller pivoted to a swinging lever, whereby the 
buttons are rolled and finished while the whips and 
buttons are revolved by the rollers. 

Mr. Benjamin N. Shelley , of Anderson, Ind. , 
is the patentee of a new wheel intended for any kind of 
road vehicles. On the main axle a steel sleeve is 
placed on the spindle of the axle, which receives the en- 
tire wear of the wheel boxes. These sleeves are made 
of the hardest steel, and will last probably as long as 
any vehicle body, but should they become worn they 
can be readily removed and replaced by others. The 
spindle of the axle is tapering, and is provided with a 
thread at its front end forming a close, oil tighi joint, 
which facilitates the lubrication of the axle. 



An improved harness loop has been patent- 
ed by Mr. Henry A. Pott, of Cape Girardeau, Mo. The 
invention consists in a double loop for a harness, hav. 
ing an intermediate, a top, and a bottom plate, con- 
nected together by the side plates, and having the top 
and bottom plates located out of the plane of the rivet, 
whereby the strain upon the strap or trace is thrown 
upon the center of the rivec instead of one end, and be- 
ing thus equalized, there is less danger of the parts 
separating under strain. 

Mr. Mathias Pabst, of Washington, D. C, 
has patenteda means forprevenring overflow from back 
water. This invention, which takes advantage of the 
principle of equalizing the level of the high water by 
meansof a stand pipe; consists in making this stand 
pipe detachable, with its lower end adapted to be fitted 
into the mouth of the sewer with a water tight joint by 
simply telescoping into the sewer. By this means, when 
the water rise? in the sewer from whatever cause, it 
simply rises in this tube to its own level without flood- 
ing the cellar, and damaging any goods that maybe 
stored therein. 

A corset of improved make has been patent- 
ed hy Mr. Richard V. Cable, of Poughkeepsie, N. T. 
The improvements consist in providing upward exten- 
sions of the breast swells toprevent the dress falling in 
above the upper edge of the corset, and in the construc- 
tion and attachment of skirt supporters, to prevent the 
waistline being unnecessarily enlarged, and at the same 
time the weight of the skirts is mostly thrown upon the 
shoulders of the wearer. 

An improved sewer and drain tile for sur- 
face or subsoil drainage or sewage, which is well adapt- 
ed for different localities and under varying conditions 
of use, has been patented by Mr. George J. M. Porter, 
of .^inceton. III. The invention consists in a pipe con- 
sietffl^of a series of tile sections, each open at the top, 
and provided with a half band at one end, made inte- 
gral there with ; these sections being adapted to re- 
ceive a cover or top tile having its ends fitting under the 
half bands of two adjoining lower tile sections. 

Messrs. E. B. Greene and C. J. Emerson, 
Jr., of Westfield, Mass., have recently patented an im- 
proved metronome, or an instrument for beating time, 
the object being to simulate by a beater or baton the or- 
dinary movements ^ven by hand, so as to indicate di- 
rectly the length of each note in a bar of music. The 
invention consists in a shaft to which is attached a beater 
or baton which is operated by a cylinder that is rotated 
by spring power. The cylinder is provided with pins 
on its surface simiiarto the arrangement of a barrel in a 
music box. An escapement erf novel construction regu- 
lates the rotation of the cylinder. 

A patent has been obtained for the manu- 
facture of anhydrous sulphide of zinc by Mr. Thomas 
Macfarlane, of Acton Vale, Qnrbec. The invention 
consists in producing zinc sulphide through the inter- 
vention of the ammoniacal liquors of gas works, which 
consists in treating the latter wiih sulphide of barium, 
then removing the precipitated carbonate of baryta, and 
decomposing the ammonia liquid flltrate with a salt of 
zinc, so as to obtain a precipitated zinc sulphide. This 
is rendered anhydrous bymixing it, when dried, with a 
salt of ammonia, and heating the mixture in a fnrnace,. 
which removes the water of the sulphide without oxi- 
dating the compound. 

A novel folding desk has been patented by 
Mr. Magnus J. Hafgar, of Chicago, Bl. A desij is pro- 
vided with two hinged or pivoted swinging end wings 
which have their onter surfaces or sides ornamented to 
represent the front of a closed desk. The desk itself, 
as well as the wings, is furnished with pigeon holes, 
compartments, drawers, etc., to receive books and 
papers. When the wings are swung open they will rest 
transversely against the ends of the desk, and there 
moe,ting will be at the front of the desk. By this ar- 
rangement the desk when folded occupies but very 
little space, but when open presents a very imposing 
front. 

Mr. Charles R. Groff, of St. Paul, Minn., 
has recently patented a process for preparing a coffee 
compound intended as an article of merchandise, simi- 
lar to the essence of coffee now so extensively sold by 
grocers. The ingredients used are coffee roasted and 
ground, which is boiled in water to the proportion of 
two quarts to one pound coffee. After the coffee has 
boiled sufficiently, alcohol or cologne spirits are added, 
after which the liquid is again boiled for a short time, 
when glycerine and burnt Rugarare added, which com- 
plete the process of manufacture and renders the article 
ready for bottJing. Connected witk the manufacture of 
the coffee compound, the invfmtor uses a novel vessel 
for boiling and treating the ingredients. 

An improved padlock has been patented by 
Mr. Thomas Donahue, of Terryville, Conn The in- 
vention consists in a padlock, the operation of which 
is somewhat as follows: To release the shackle the 
notched key is inserted and the key turning the tumblers, 
the notches are brought into line beneath the pawl, so 
that the pawl falls in the notches. By further move- 
ment of the Icey the mm biers engaging the pawl carry 
the bolt backward, thereby releasing the shackle, which 
is immediately thrown upward by the spring. Upon 
the shackle being pushed down to its place again, the 
block in which it fits, and which carries the spring, is 
moved down into its place, and the bolt springs forward 
and locks the shackle. The whole is of a simple con- 
struction, while at the same time the lock is not acted 
upon by the weather, and cannot be readily picked. 

All improved cooper's bevel, to be used in 
tbe manufacture of tubs and tanks, has been patented 
by IVIr. John F. Lonergan, of St. Louis, Mo. The ob- 
ject of the invention is to furnish an instrument by 
which the angles in a variety of sizes may be obtained, 
so as to avoid the necessity of a separate instrument for 
each size of tub or tank. The instrument consists of 
two blades, one of which is termed the " base " of the 
instrument, and the other (he " adjustable arm." The 
base is furnished with two parallel and longitudinal 
slots, and the arm is made with two similar slots. The 
arm is attached to the base by screws passing through 
the slots, and held by clamping nute, to allow of the 
adjustment of the arm upon the base at right angles or 
in any position as may be desired. 
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The Hat Holder Patent, illusirated on page 198, will 
be let on royalty, or a part Interest sold. 

Wanted. — First-class metal pattern-maker. One 
familiarwitbgating and making small metal patterns. 
Address St. Louis Malleable Iron Co., St. Louis, Mo. 

Gear Wheels for Models (list free); Experimental 
Work, etc. D. Gilbert & Son, 2i2 Chester St., Phila., Pa. 

Another Victory I— In spite of all competition the con- 
tract for furnishing (7,300) seven thousand feet iron 
fence to inclose Woodland Avenue Cemetery, at Cleve- 
land, O., was on March 5, 1883, awardedto Champion Iron 
Fence Company, Kenton, Ohio. 

The Ide Automatic Cut-off Engine, designed for driv- 
ing electric lights and furnishing steady, reliable power; 
high speed; superior construction; economy in fuel 
guaranteed. A. L. Ide, Springfield, 111. 

Read the Electrical Review^ advertised in this issue. 

Comfort Dinner Pfiils —Most convenient in use. For 
sale everywhere. Reardon, Ennis & Co., Troy, N. T. 

For Sale Cheap.— New and second-hand engines, 
boilers, pumps, pipe, etc. Address Young & Locke, 68 
and 70 South Franklin Street, Titusville, Pa. 

The following letter from a well known dealer in 
building materials will explain Itself: 

Akbo.v. O., February 24 j 1883. 

Mr. : [n reply to your request to give you my opin- 
ion of H.W. Johns' I'afnts. I take pleasure in stating 
that I have been handling these paints for nearly eight 
years, keeping them on sale in all the different shades 
andus^ngthem in my building business, and I have no 
hesitancy in saying I believe them to be the cheapest and 
best paints in use, not excepting pure lead and oil. 
They are cheaper, because they will spread over more 
surface and cover bett er. I know to a certainty that two 
coats will cover better and last longer than three of any 
other paint, and it will outwear and retain its luster and 
coloi- better than any other. I have tried many kinds of 
paint, and had concluded before using these that pure 
lead and oil was the OLly reliable paint, but after years 
of experience lam entirely satisfied that these paints 
are much better and more economical to use. 

D. W. THOMAS. 

Storage Electricity, %\\, Dictionary Electricity, $2. All 
taventions <iescribed. Best out. School Electricity, N.Y. 

Amencan Fruit Drier. Free Pamphlet. See ad., p- 189. 

Am. Twist Drill Co.,Meredith, N. H., make Pat. Chuck 
Jaws,Emery Wheels,Grinders.a\itomatic Knife Grinders. 

The Chester Steel Castings Co., office 407 Library St., 

Philadelphia. Pa., can prove by 20.000 Crank Shafts and 

15,000 Gear Wheels, now in use. the superiority of their 

Castings over all others. Circular and price list free. 

Brass & Copper in sheets, wire & blanks. See ad. p. 190. 

The Improved Hydraulic Jacks. Punches, aud Tube 
Expanders. R. Dudgeon. 24 Columbia St., New York. 

Diamond Engineer, J. Dickmson, 64 Nassau St., N.Y. 

Tjjfht and -Slack Barrrf Machinery a specialty. John 
Greenwood & Co., Rochester. N. Y. See illus. adv. p. 190. 

For best Portable Forges and Blacksmiths* Hand 
Blowers, address Buffalo Forge Co., Buffiilo, N. Y. 

Cutters for Teeth of Gear Wheels formed entirely by 
machinery. The Pratt & Whitney Co. Hartford. Conn. 

Catechism of the Locomotive. 625 pages. 250 engrav- 
ings. Most accurate, complete, and easily understood 
book on the Locomotive. Price $2.50. Send for catalogue 
of railroad books. The Railroad Gazette, 73 B'way, N.Y. 

C. B. Rogers & Co., Norwich. Conn.. Wood Working 
Machinery of every kind. See adv., page 190. 

20,000 Due Ppherical Elevator Buckets, sizes Z\^ to 17 
inches, constantly on hand. Telegraphic orders filled. 
T. F. Rowland, sole manufacturer, Brooklyn, N. Y. 

First Class Engine Lathes, 20 inch swing, 8 foot bed, 
now ready. F. C. & A.E. Rowland, New Haven, Conn. 

Scientific Books. See page 188. 100 page Catalogue 
free. E. & F. N. Spon. 44 Murray Street, N. Y. 

Permanent Exposition.— Inventors' Institute, Cooper 
Union, N.Y. City. Every facility for exhibition of machin- 
ery, merchandise. Jind inventions. The expense is small 
—the advantages great. Send for particulars. 
Drop Forgings. Billings & Spencer Co. Seeadv., p. 173. 

For Pat. Safety Elevators. Hoisting Engines. Friction 
Clutch l'ulleys,Cut-ofrCoupling. see Frisbie'sad. p. 174. 
For Mill Macb'y & Mill Furnishing, see illtis. adv. p.l72. 

See New American File Co.'s Advertisement, P. 174. 

Mineral Lands Prospected, Artesian Wells Bored, by 
Pa. Diamond Drill Co. Box 423. Pottsville. Pa. See p. 172. 

Steam Pumps. See adv. Smith, Vaile & Co., p. 172. 

Common Sense Dry Kiln. Adapted to drying of all ma- 
terial where kiln, etc., drying houses are used. See p.l74. 

Contracts taken to manuf. small goods in sheet or 
cast brass, steel, or iron. Estimates given on receipt of 
model. H. C. Goodrich, 66 to 72 Ogden Place, Chicago, 

Lightning Screw Plates, Labor-saving Tools', p. 156. 

Woodwork'gMach'y. JRollstone Mach. Co. Adv., p. 158. 

Nickel Plating. — Sole manuf aciurers cast nickeL&n- 
' odes, pure nickel salts, polishing compositions, etc. Com- 
plete outfit ]or plating, etc. Hanson & Van Winkle. 
Newark. N. J., and 92 and 94 Liberty St., New York. 

Guild & Garrison's Steam Pump Works, Brooklyn, 
N. Y. Steam Pumping Machinery of every descrip- 
tion. 

Lists 29, 30 & 31, describing 4,000 new and 2d-hand Ma- 
chines, ready for distribution. State just what machines 
wanted. Forsaith & Co., Manchester, N. H., & N. Y. city. 

Forsaltb & Co., 209 Centre St., N. Y. city, have the 
following new, flrst-class niodem engine lathes ready for 
instant shipment : 6' x 16'/, $300 ; 6^ x 18'', $325 ; 8' x 18", 
$345; *■ X 18". $355; 18' Xl8",$^5;8' X 20", $375 ; 12' X20", 
$415; 8' X22",$550; 14' X 26". $700; 16' x26".$736. Also, 
Of new first-class upright drills, as follows : 18", $110; 20". 
$150; 24",$1S5; 28", $316; 32", $365. One 48" radial drill, 
$750. With a large stock of other machine tools. 

James Hamblet, Electrical Clocks. P. O.Boxl414,N.Y. 

"Abbe" Bolt Forging Machines and *' Palmer" Power 
Hammers a specialty. Forsaith & Co., Manehester,N.H. 



Magic lanterns, stereopticons, cond. lenses, etc., on 

hand and made to order, C. Beseler, 218 Centre St.,N. Y. 

"Railway and Machine Shop Equipment. 

Send for Monthly Machinery List 
to the George Place Machinery Company, 
121 Chambers and 103 Reade Streets, New ITork. 
Improved Skinner Portable Engines. Erie, Pa. 

25'' Lathes of the best design. G. A. Ohl & Co., 
East Newark, N, J, 

ForPower&Economy,Alcott'sTurbine, Mt.Holly,N. J. 

*'Howto Keep Boilers Clean." Book sent /rt?e by 
James F. Hotchkiss, 84 John St.. New York. 

Engines, 10 to 50 horse power, complete, with govern- 
or. $'^50 to $550. Satisfaction guaranteed. More than 
seven hundred in use. For circular address Heald & 
Morris (Drawer 127). Baldwinsville, N. Y. 

Wanted. — Patented articles or machinery to make 
and introduce. Gaynor & Fitzgerald, Kew Haven. Conn. 

Latest Improved Diamond Drills. Send for circular 
to M. C. Bullock Mfg. Co., 80 to 88 Market St., Chicago, 111. 

Water purified for all purposes, from household sup- 
plies to those of largest cities, by the improved filters 
manufactured by the Newark Filtering Co., 117 Com- 
merce St.. Newark, N. J. 

Ice Making Machines and Machines for Cooling 
Breweries, etc. Pictet Artificial Ice Co. (Ijimlted), 142 
Greenwich Street. P. O. BoxS^083, New York city. 

Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Tocom & Son's Shafting 
Works. Drinker yt., I'hiladelphia.I'a. 

Machinery for Light Manufacturing, on hand and 
built to order, fi. E. Garvin & Co.. 139 Center St., N. Y . 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N.J". 

Supplement Catalogue.— Persons in pursuit of infor- 
mationon jiny special engineering. mechanical.or scien- 
tific subject, can have catalogue of contents of the Scr- 
ENTiFic AMiSHiCAN SuPPLKMKNT scut to them free. 
The Suppi-KiviENT contains lengthy articles embracing 
the whole range of engineering, mechanics, and physi- 
cal science. Address Munn & Co .Publishers, New York. 




HINTS TO CORRESPONDENTS. 
"No attention will be paid to communications unless 
accompanied with the full name and address of the 
writer. 

Names and addresses of correspondents will not be 
given to jnqnirers. 

We renew our request thatcorrespondents, in referring 
to former answers or articles, will be kind enough to 
name the date of the paper andthepage. or the number 
of the question. 

Correspondents whose inquiries do not appear after 
a reasonable time should repeat them. If not then pub- 
lished, they may conclude that, for good reasons, the 
Editor declines them. 

Persons desiring special information which is purely 
of a personal character, and not of general interesr, 
should remit from$l to $5, according to the snb.iecr, 
as we cannoi, be expected to spend time and labor to 
obtain such information without remuneration. 

Any numbers of tlie SciENrinc American Supple- 
ment referred toin these columns may be had at tliis 
office, Pricein cenis each. 

Correspondents sending samples of minerals, etc., 
for examination, should becareful to distinctly mark or 
label their specimens so as to avoid error in their identi- 
fication. 



(1) W. B. writes: 1. I read that lead put 

in sweet oil and set in the sun would make good oil to 
use on a gun. After it has been in the sun a number of 
days a white sediment falls. What is this sediment? 
A. Wecannotteh whatthewhitesedimentis; probablya 
combination of leadwith some acid contained in the oil. 
2. Is there any quicker way to make the oil than by the 
sun? A. None. 3. Is this oil poisonous if it was taken 
by accident? A. The lead is poisonous, but the mix- 
ture would probably be harmless. 4. Will it hurt guns 
in any way by using it on the works or barrel? A. No. 

(S) C. H. D. asks: What benefit is it to 
have castings blued? I think it opens the iron, and the 
japan adheres to it. If there is any benefit derived from 
it, please etate it through your paper. How much heat 
is required for japanning sewing machine work black, 
brown, white, green, and blue? A. The heating of iron 
work, or bluing as it is called, is to make the japan 
take evenly, and also to clear the work of any oil or 
grease that may remain in the comers or on the porous 
surface, which interferes witli evenness of drying. The 
heat required must be suited to the kind of japans used, 
and must be ascertained by trial, as the same kinds and 
colors of japans made by different establishments will 
vary very much in their baking qualities. As a general 
rale, the best strong black requires a heat of 250°. Col- 
ored japans require from 2''0° to 240°, according to the 
nature of the pigments, oxides generally dr;nng easier 
than carbonates or sulphates. 

(3) S. W. asks: 1. What are the com- 
ponent parts of smoke, or of what gases is it composed; 
and in what proportion, both of wood and coal, and 
what is it that i.« in the smoke or passes off with it that 
is incombustible? If the oxygen of the air in passing 
through the fuel causes its combustion and is burned 
with it, what becomes of the nitrogen? A. The results 
of a perfect combustion of either wood or coal are carbon 
dioxide and water, but as there is generally insulficient 
oxygen to combine the carbon, small particles of it pass 
off and color the smoke. Nitrogen 1*3 inert, and has no 
effect on the combusrion at all. 2. Is there anything 
tiiat passes off from the burning fuel that is not com- 
bustible; or can everything that escapes from the fuel, 
or that passes out of the smokestack, be burned or uti- 
lized? A. Most combustions are imperfect, and there- 
fore it frequently happens that vapors pass out of the 
chimney without being consumed. 3. Has water gas (i.e., 
decomposed water) ever been used to any advantage in 
mailing or assist in making steam; or is there any 
known way of using it to be a benefit? A. Water gas is 
in common usefor illuminating and heating purposes. 



Minerals, etc.— Specimens have been re- 
ceived from the following correspondents, and 
examined, with the results stated: 

F. G.— The sample is iron sesquioxide (Jimonite) con- 
taining iron sulphide (pyrites). The Iatt(!r may contain 
gold. An assay would cost $5. A simple determination 
of the amount of iron would be the same.— G. L, N.— 
The specimen is a clay iron ore. It is composed of 
pyrites (iron sulphide) which has become oxidized ex- 
ternally by the influences to which i t has been gubjected. 
—A. B C— The powder has the appearance of being a 
micaceous mineral pulverized. We do not think that it 
contains sufficient alumina to be of any service as a ma- 
terial for fire brick. 



COFFICIAL.] 

INDEX OF INVENTIONS 

FOR WHICH 

Letters I^atent of tlie United States nrerr 
Granted In tbe Week Eudins 

March 13, 1883, 

4ND KACH BEAKING THAT DATK. 

[Those marked (r) are reissued patents.] 



A printed copy of the specification and drawing of any 
patent in ttie annexed list, also ot any patent issued 
since 1866, will be furnished from this office for 25cents. 
In ordering please state the number jind diite of the 
patent desired and remit to Munn & Co., 261 Broad- 
way, corner of Warren Street. New Yorli city. We 
also furnish copies of patents granted prior to 1866 ; 
but at increased cost, as the specifications, not being 
printed, must he copied by band. 



Advertising device, card and picture holder, E. 

W.Taylor 274,063 

Alarm signal, H. A. Eaton (r) 10,295 

Amalgamating and concentrating ores, machine 

for.G.Dean 273.969 

Amalgamator, dry, I. Stead 213,775 

Ambulance, J. E. Wllkle 273,935 

Axle boi, car, C. M. & R. M. Wood 273.928 

Axle lubricator, F. O. Hockensmlth 273,990 

Axle lubricator, car, C. P. Holmes 273,991 

Bag. See Paper bag. 

Balcony, adjustable, W. Donegan 273,823 

Bale tie, W. R. Williamson 273,926 

Baking powder, W. P. Clotworthy 273,968 

Bar. See Grate bar. 

Bar or toggle, G. E. Adams 273,792 

Barrel, J. Kautz 273.853 

Basket, J. H. Marvil 273,864 

Battery. See Electric battery. Galvanic battery. 

Secondary battery. 

Bessemer converter, S. G. Thomas 274,055 

Binder, self, W. N. Whiteley etoL 274.071 

Bit stock, II. V. Smith 274,040, 274,041 

Blast furnace, W. Kent 873,742 

Blind for skylights, O. N. Medgarden 274.013 

Blind stop, G. Beverly 273,937 

Blue, manufacture for anthracene, H. Brunck.... 274,081 
Boat. See Life boat. Submarine boat. 
Boiler. See Wash boiler. 
Bolt. See Flour bolt. 

Book holding device, A. Pester 273,886 

Boot and shoe lasting Jack or holder, Z. T. French 274,091 

Boring machine, wood, J. M. Nash 274,020 

Bottle stopper and fastening, W. H. Bate 273,935 

Bottle stopping machine, J. K. Nye 273,881 

Box. See Axle box. Post office box. 

Box fastener, S. & M. E. iMartinelll 273,863 

Box or case, J. Sheehey 274,038 

Brake. See Car brake. Friction brake. Wagon 

brake. 

Brewers' shavings, h. Lachenmeyer 273,860 

Broom, B. Q. Bowman 273,941 

Broom, R. W. Harper 273,984 

Brush, D. A. McDonel 273,867 

Brush, shoe, J. D. Moore 274,016 

Bung, barrel, H. Werle 273,788 

Burner. See Hydrocarbon burner. 

Button fastening staple, J. H. Goodfellow 273,724 

Button setting instrument, G. W. Prentice 274,028 

Button setting instrument, J. F. Thayer 274,053 

Button, sleeve. S. C. Howard 273,844 

Buttons, manufacture of shoe, Bailey & Talbot... 273.932 

Cable, underground, W. & T. G. Mo.Mahon 273,869 

Calendar, W. L. Gorton 273,725 

Camera. See Photographic camera. 
Can. See Oil, etc., can. Sheet metal can. 

Can filler, .T. P. Sheppard 274,039 

Car brake, H. Mooers 274 015 

Oar brake, H. S. Parmelee 273,762 

Car brake, automatic, B. F. Smith 274,043 

Car brake, electro-magnetic. H. S. Park 274,023 

Car coupling, I. Andrews 273,700 

Car coupling, B. D. Cain 273,949 

car coupling, E. S. Carter 273,9.'>0 

Car coupling, G. S. Conover 273,818 

Car coupling, T. B. Howe 273,736 

Car coupling, Rumbaugh & Brandt 273,896 

Car coupling, J. Showalter 27.3,903 

Car coupling, Ij. & G. P. Stebblns. . . .' 273,907 

Car, railway, J. B. White 273,922 

Car spring, W. P. Hansel! 273,837 

Car ventilator, J. Walker 274.00S 

Carding cylinder, H. Ij. M oulton 273.878 

Carding engines, weighing apparatus for, J. F. 

Gebhart 273,980 

Carriage curtain fastening. W. Leggett 273,745 

Carriage curtain fastenings, nail for, F. Hanson.. 273,729 

Carriage top, W. Clucus 273,959 

Carriage top, W. B. Sales 273,766 

Cartridge shells, machine for heading, A. C. 

Hobbs 213,734 

Cartridge, waterproof, P. Barbe 273.934 

Carrier. See Cash carrier. Thill carrier. 

Case. See Ink case. Show and storage case. 

Watch case. 
Cash and bundle conveyer, combined, R. F. 

Jones 274.000 

Cash carrier, Hewlett & Needham 273,841 

Cattle tie, L.M.Hawes 273,986 

Ceiling or floor, fireproof, J. H. Dreyer 273,825 

Centrifugal machine, M, Wanner s 274,064 

Chain conveyer, J. Kelley, 273,741 

Chain, drive, R. L. Howe ..' 273.345 

Chain link, drive, A.S. Held 273,732 



Chain, ornamental, H. M. Herring 

Chain ornamental, S. L. Lederer 

Chain swivel hook, ornamental. O. B. Richards.. 
Chain swivel loops, machine for making, J. B. 

Walcott 

Chair. See Folding chair. 

Check-row wire reeling and laying device, A. T. 

Chamberlin 

Check rower, vvhitaker& Moore 

Cigar lighter, W. S. IMcLewee. . . 

Cistern, G. W. overall 

Cloth, macdine for cutting and folding strips of, 

T. Woodhouse 

Cock and valve, Lyons & Linehan 

Cocoa, soluble. B. P'. G. Hartmann 

Coke oven. R. De Soldenhoff 

Cooker, steam, A. Sherman 

Cooker, steam, T. F. Timby 

Cooler. See AlL'k cooler. 

Corks in bottles, machine for wiring, G. C. Coon.. 
Corks or bungs from bottles, casks, etc., with- 
drawing, F. W. Russell ,... 

Cornice, window, J, w, Campbell 

Corset lacing, B. Baldwin 

Coupling. See Car coupling. Thill coupling. 

Cultivator, J. B. Weir 

Cultivator, W. S. Weir 

Cup. See Dental impression cup. 

Ourtain fixture, A. Sweetland 

Cutter. See Lash cutter. 

Dental engine hand-piece, J. II. Lincoln 

Dental impression cup, S. E. Fish 

Disintegrating mill, G. Blbreg 

Drier. See Grain and offal drier. 
Drill. See Rock drill. 

Drilling machine post, O. Plummer 

Drying or moisture extracting apparatus, G. Ger- 

dom 

Electric battery, p. .rablochkoff 

E-'ectric testing apparatus, C. J. H. Woodbury 

Electrical conductors, junction box and connec- 
tion for, J, Kruesi 

Electrical distribution, system of underground 

conductors for, T. A. Edison 

Embroidering machines, holding ring and frame 

for, B. F. Robinson 

End gate, wagon, J. M. M orris 

Engine. See Ga^engine. Road engine. Rotary 

engine. Wind engine. 

Extension table, A. Patrick 

Fabrics, machine for trimming, L. Schultz 

Fanning machinery, J. Geier .... 

Feed bag attachment. G. W. Home 

Feed water heater and purifier, B. R. Slilwell 

Feed water, purifying, G. S. Strong 

Feed water regulator, balanced, J. Woodruff 

Fence and telegraph post, iron, L. Petrequin 

Fertilizer distributer, C. E. Patrio 

File, J. D. Crosthwaite 

File for invoices, letters, bonds, etc., E. D. Ave- 

rell 

Fire escape, L. Baumeister 

Fire escape, f I. E. Braunf eld 

Fire escape. J. Godfrey .... 

Fish-hook holder, self-adjusting fish-shaped, C. 

Hymers 

Florist's form, C. A. Kuebn ; 

Flour bolt, H. A. Graeter 

Folding chair, camp stool, and settee, Champlin 

& Bland 

Friction brake for pulleys, etc.. J. C. & C. H. Tise. 
Furnace. See Blastfurnace. Smelting furnace. 

Tube heating furnace. 

Furnace door, T. R. Butman .. 

Furnace for effecting the protection of iron and 

steel surfaces, Barff & Bower 

Furnace lining, manufacture of, H. Ulsmann 

Furniture and cabinet ware, applying straw braid 

to, Q. Hunzinger 

Furniture pad, J. C. Pelton, Jr 

Gauge. See Milk and cream gauge. Surface 



273.733 
278.744 
2(4,033 

273,919 



273,953 
273.789 
273,868 
274,022 

273,790 
273.862 
273,975 
278,822 
273,901 
273,913 

273,964 

278,897 
273,8U 
273,798 

273,787 
274,070 

274,049 

274,008 
278,833 
273,829 



274,026 

273,721 
373,739 
274,074 

273,859 

273,828 

274,034 
274,018 



273,884 
273,898 
273.719 
273,842 
274,048 
273,778 
273,929 
273,887 
273,883 
273,821 

273,797 
274.080 
273,807 
278,722 

273,996 
274,006 
273,836 

273,954 
273,914 



273,799 
273,917 



273,847 
273,885 



Galvanic battery, L. D. Mcintosh 

Game counter, J. L. Knight 

Gas burners, exhibition cabinet for, J. N. Cham- 
berlain 

Gas engine, H. S. Maxim 

Gas machine. G. P. Judd 

Gases, apparatus for reducing the density of il- 
luminating, C. F. Hovey 

Gate. See End gate. 

Generator. See Steam generator. 

Gold separating apparatus, J. A. Cable 

Governor, engine valve, S E. Jarvis 

Grain and offal drier. R. E. Schroeder 

Grain binder, W. W. Burson 

Grain binder, P. J. Olson , 

Grain binder cord knotting apparatus, W. W. Bur- 
son .. 

Grain binding machine. P. J. Olson 

Grain decorticating machine, J. J urt 

Grain drying and cleaning and building ventilat- 
ing apparatus, M. A Shepard ,. 

Grate bar, G. W. w alker (r) 

Grater, nutmeg, Wilson & Loback . 

Grinding mill, J. F. \vinchell 

Guard. See Rein guard. 

Jlair crimper, J. A. Clother 

Hammer, blacksmith's. A . A nderson 

-Hammock or bed, C. Moore 

Harness and vehicle loop, Crawley & Albrecht — 

Harness pad aud tree, M. E. Zeller 

narrow, T. B. W. & G. W. Ward 

Harrow, disk, J. S. Corbin 

Hat blocking device, H. O. Maynard 

Hat hook, J. H. Alcott 

Hatchet, W. P. Cutter 

Hay and grain in barns, unloading, w. & O. C. 
Mitchell .. 

Heat and gas regulator, H. N. Evans 

Heater. See Feed water heater. 

Heating buildings, boiler for, E. A. Gay 

Heating vehicles, apparatus for, A . Morel 

Hog nose ring, G. Collins 

Hoisting apparatus. E. Gasser " 

Holder. See Lamp holder. Music leaf holder. 
Paper bag holder. Twine holder. 

Hook. See Chain swivel hook. Hat hook. Lac- 
ing hook. 

Hoop shaving machine, J. Prince 

Hot air f 'arnace setting, E. S. Hutchinson 

Huller. See Pea huiler. 

Hydraulic jack, O. H. Mechem 

Hydraulic motor, N. Yagn 

Hydrocarbon burner. W. H. Brooks 

Ice cutting machine, steam, J. Jamleson 

Ink case, printer's, C. Heller 

Insecticide mixture. J. C. Richardson 

Iron, malleableizing, T,.A. Edison 

Jack. See Boot or shoe lasting jack. Hydraulic 
jack. 

Jewelers' presses, feed device for, J. E. Walcott.. 



273,751 
274,006 

273,952 
273.750 
273.852 

273,843 



274,083 
273,999 
273,767 
273.811 
273,761 

273,812 
273.760 
274.002 

273,900 
10,296 
274.073 
273,927 

273,957 
273,793 
V73,766 
273,^20 
274,078 
274,065 
273,966 
274,012 
273,698 
274,085 

274.010 
273,716 

273,718 
273,758 
273,960 
278,835 



274,029 
213,993 

273,872 
273,930 
273,942 
273,998 
278,989 
273,895 
273,716 



Jre,9b 



) 1883 SCIENTIFIC AMERICAN, INC 



204 



^mntUu %mmtm. 



[March 31, 1883. 



Keg, nail, A. A. South wick 

Knife. See Pocket knife. 

Knob attachment, E. L. Phipps , 

Knob attachment, door, C. B. Brown . . . 

Knob, door: C; Rebstock 

Lacinc hook, M. N. Bray , 

LaciniB stud. M. N. Bray 

Ladder, step, W. Vtirnum 

Lamp, J. Kirby, Jr 

Lamp, electric arc, Piette & Krizik 

Lamp holder and bracket, w. Kirk 

Lamp, incandescent electric, A. Bernstein '. 

Land roller, A.J. Stevens 

Lantern; F.Dietz... 273.711, 

Lantern, 'tubular, J. H. Stone 

Lash cutter, G. J. Mack 

Lawn sprinkler, H. Bonninghausen 

Laathei' skiving machine, C. Amazeen 

Level, plumb, w. L. Eveland . 

Life boat. D. Dwyer 

Lifting jack, I. L. Landis 

Lister and drill, combined, 3j. Kirlin.. 

Tiock. see Nut lock. 

Lock, W. C. &K. I. Blount 

Locomotive boilers, apparatus for washing out, J. 
T. McKenna 

Loom let-off mechanism.' locking attachment for, 
T. Piatt ,.. 

Ijubricator. See Axle lubricator. Wrist pin lubri- 
cator. 

Magneto-electric signaling apparatus T. A. Edi- 
son .. ..: ..^ 

Mat. See Slop jar mat. 

Match making machine, G. L. Jaeger .. ..273,848, 

Match spliiit machine, B. T. Steber 

Measuring vessels, apparatus, for cutting the 
scales on glass, R. M. Atwater 

Meat, preparation of extracts of, Barff & Wire 

Mechanical movement. C. Monson 

Medical compound, J. Michells 

Microscope, L. D. M clntosh 

Milk and cream gaug-e, J. M. Burnett — 

Milk cooler, M. O. Roberts 

Mill. See Disintegrating mill. Grinding mill. 

Monkey wrench, R. 1 [. Seymour 

Motion, device for converting, Q. J. Altham 

Motion, mechanism for converting, L. B. Miller.. 

Motion, tra#Kmlttinfi, L. T>. Goodwin 

Motor. See Hydraulic motor. 

Mower and reaper, H. A. ITyle. 

Mower.lawn. J. J. Berrigan 

Music leaf holder, \y- G. Seely.. 

Musical Instrument, mechanical, J. McTammany, 
Jr 

Nut and bolt, H. A. Harvey : 

Sut lock. C. \V. Meason 

Nut lock, 1. P. Pillsbury 

Oil. etc., can, F. A.Assmann 

Oil can, J.C. Thickins 

on can faucet, P. Ely. . : . . 

Ores of the precious metals, machinery for sepa- 
rating. T. P. Benton 

Overshoe. P. D. Beard 

Package for coffee and other materials, J. T. 
Cooke 

Package tie, W. D. Smith 

Pad. See Furniture pad. Harness pad. 

Paper bag. D. Shirley 

Paper bag holder, G. W. Cook 

Paper, manufacture of impression, W. Smith. . . . 

Paper pulp engine roll. C S. Barton 

Pavements, paving material for street, E. ' G. 
Boyce 

TeahuUer, W. T. Crutchfleld 

Photographic camera, S. V.Allen 

Photographs, coloring, J. W.Hjman 

Pile driver, steam. T. M. Skinner 

Pillow, S. E. Everiss 

Pipe. See Smoking pipe. 

Pipe, manuf acfiire of^ W. Ireton 

Planing machine, metal, F. B. Allies 

Plant protector, A. Thalheimer 

Planter and marker, corn, H. C. Pratt 

Planter check rower, corn, J. F. Ebert 

Pliinter, corn. J. S. Ward 

Planter, hand, D. A. Flummerfelt 

Planter, seed, G. W. Brown (r) 

Planter, seed, J. E. Lowder 

Plow,'W.C. Hawkins .. 

Plow, sulky, C. B. Douglas 

Plow wheel, E. E. Swan 

Pocket knife, G. W. Kom 

Pocket knife and rule, combined, E. S. Glover 

Pocket, safety, J. Geary 

Portable tank and pump, combined. N. Vizelich.. 

Post. See Drilling machine post. Fence and tele- 
graph post. 

Post office box, J. A. Howe 

Potter's table and carriage, combined, M. W. Jor- 
dan 

Press. See Veneer press. 

J'rinted abeets, drying, G. D. Carroll 

Printing machine air-cushioning apparatus, L. C. 
Crowell . 

Protector. See Plant protector. 

Pulley for use in connection with awnings, etc., P. 
C. Rowe 

Pulverizing machine, S. P. M. Tasker 

Pulverizing machine hopper, H. B. Feldmann 

Pulverizing machine hopper, S. P. M. Tasker 

i^ump, G. M. Conway 

i^ump, J. Harris. 

Pump bucket, rubber, J. W. Voglesong 

Pump, rotary. G. W. Hunter 

Pumping system for surface condensers, C. W. 
Copeiand 

Kadiator tube, steam, J. Keef e 

Rail joint fastener, G. F. Hoeffer 

Railway rail joint, J. W OUis 

Railway switch, W. McCall 

^Railway switch, F. V. Weir 

Railway switches and rails, brace for, F. C. Weir.. 

Railways permanent way of, J. Whitef ord 

Reaming machine, hand, M. Flather 

Refrigerating catafalque, J. J. Slevin 

Regulator. See Feed water regulator. Heat and 
pas regulator. Temperature regulator. 

Rein guard, C. R. Chute 

Revolver, H. Goodman 

Ring. See Hog nose ring. 

Road engine, Frick & Snyder. *..,-, 

Road engine, F. D. Pierce*:; 

Rock drill, Rogers & Allen ^ 

Roller. See Land roller. 

Roofing compound, BusheyA Woodcock 

Rotary engine, <". P. Case:...: 

Rotary-engine and pump. N. N. Tverskoy 

Safe, kitchen, F. X. Ober'.c 

Salt water preparatory to purifying and evaporat- 
ing the same, apparatus for heatintj, M. R. 
Hayes 

Sandpaper machine, W.H.Doane 



274,M5 

273,763 
273,943 
273,893 
273,707 
273,706 
273,782 
274.003 
273,888 
273,857 
273,704 
273.909 
273,712 
273,910 
273,749 
273,940 
273,931 
273,089 
273,713 
274,007 
274,004 

273.939 

273,753 

278,889 



273,714 

273,849 
273.908 

273,795 

273,800 
273.876 
274,014 
27375^ 
273.947 
:^73,764 



273,899 
273,699 
274,094 
273,982 

273,994 
273,705 
274,037 

273.870 
273,731 
273,871 
274,025 
273,794 
274,054 
273,831 

273,703 
273,803 

273,819 
274,044 

273,902 
273.968 



27*9r9« s^ri^if^iSWt^r, combination, M. Kr. Spelman ., 



273;801 

274.096 
273.968 
274,079 
273,995 
273.904 
273,ff74 

273,738 
273,873 
273,911 
274,027 
273,827 
274.065 
273,977 
10,294 
273,748 
273,987 
273,971 
273,779 
273,858 
273.981 
274,092 
274,060 



273,992 
274,001 
273,816 
274,084 



274,036 
274.0,'JO 
274.090 
274.051 
273,962 
27-3.985 
274.061 
273,737 

273,965 
273.740 
27^,735 
273,882 
273,865 
273.7S5 
273,786 
273,92-> 
273,976 
273.771 



273,955 
27J,093 

273,978 
274.024 
27i035 

273,948 
273,951 
273,916 
274, Oil 



273,988 
278,970 



Sawmill feed roll, T. M. Chapman 

Saw set and jointer, combined, J. W. Pugh 

Sawing clapboards or rift siding, machine for, S. 

Ba:bcock , 

Scale, spring, J. S. George.. 

Scoop, weighing, J. & H. Friedla nder 

Scraper, road. W- Ellis, Jr.. . 

Screwdriver and borer, convertible. II. V. Smith . 

Screw, jack, B. F. Reeves 

Seaming machine, can. Smith & Doig 

Secondary battery, C. F. Brush 

Secondary battery. N. S. Keith ; 

Seeding machine, T. T. Miller 

Sewer, Bryant & Tostevin 

sewing machine, J. Keith.: 

Sewing machine. J. H. Merrill .... ,..,..... 

Sewing machine, C. E.Tibbies....... ,274,056, 

Sewing machine bobbin winder, C A. Dearborn.... 
Sewing machine buttonhole attachment, ,1 P. Hal- 

lenbeck 

Sewing machine folding and binding attachment, 

W. Pretty, Jr ■■.■--. -.t 

Sewing machine ruffler, E..S. Yentzer ..,.. . 

Sewing machine shuttle. G. H. Thomas 

Sewing machine shuttle, rotary, W. Lonsdale 

Sewing machine treadle, C. Ifi. Tibbies 

Sewing machin e treadle, J. D. Weed 

Sewing machine trimming attachment, C. H.Bay- 

••^y-- ,.,...,........ ,, 

Sewing machine trimming attachment, W. A. 
]^eely 

Sewing machine welt guide, C. Turner 

Sheep wash, J. Q. Dunlap 

Sheet metal can, F, A. Svalsh. 

Shirt, Z. Bauer 

Shirt, G A. Dubreuil 

Shirt, I. Sperling 

Show and storage case, D. R. Reynolds 

Showcase, screw, W. I. Gardiner 

Show-stand, J. Danner, 

Sisnal. See Alarm signal. 

Sink, J. A. Talpey 

Skin puncturing device or recuscitator. W. Ben- 
nett 

Sleeve adjuster, C. C. Shelby 

Slop jar mat, A. I. Griggs 

Smelting furnace, copper, J. B . F. Ilerreshofl 

Smoking pipe. J. Cole 

Soap sheets, making, 11. Buczkowski 

Spinning mule, S. Jackson - . 

Spring, See Car spring. Vehicle spring. 

Sprinkler. See Lawn sprinkler. 

Stand. See Show stand. Wash stand. 

Steam generator, J. C. Stead 

Stone, composite, Drake & \Veems 

Stopper. See Bottle stopper. 

stove, li W . IT arlow 

Stove, J. W. Thomas 

Stove, G. (V Walker 

Stove, oil, J. E. ineming 

Stove ovens, attachment for cooking, E. L. 
Maranville 

Submarine boat, J. Jopling 

Sugar, machine for cutting, granulating, and dis- 
integrating blocks or cakes of. C. C. Miller.. .. 

Surface gauge. Waterman & Kelley . , 

Suspender end, C. C. Shelby... 273,TOS, 

Switch, i See Railway switch . 

Tgljle. gMBxtensioq table. Potter'S;tal)i.e. 



213,817 
274,030 

273,701 
273,720 
273,979 
273,830 
274,042 
273,984 
273,774 
274,082 
273,855 
273,755 
273,945 
273,854 
273,754 
S74.054 
274,088 

273.727 



273,890 
274,077 
273.781 
273,747 
274.058 
273,921 

273,936 

274,095 
273,915 
273,97< 
273,783 
273.802 
273,826 
273,906 
274,032 
273.834 
274,C87 

273,780 

^73,702 
273,770 
273,726 
273.840 
273,709 
273,946 
273,997 



DESIGNS. 

Chain link, ornamental, S. L. Lederer 

Chain, ornamental, W. Ballon 

Chain, ornamental, W. VV. Briggs 

Cretonne, G. W. Fries 

Dish, china or earthenware, J, Cbetwynd 

Fringe, J. Goodman 

Jewelry, H. Untermeyer 13,730, 

Oil cloth. C.T.&V.E. Meyer .13.720 to 

Statuary, monumental, M. Muldoon 

Stove, W. L. McDowell 

^tove, laundry, J. Ringen 

I^pe, J. A. St. John 



TRADE MARKS. 

Alcohol, wood, American Chemical Company 

Cigarette paper, L. Lacroix. Fils 

Drugs and chemicals, C. liowe & Co 

Flour, wheat, H. B. Crosby & Sou 

Ink, writing. Carter, Dinsmore &Co 10,099, 

Liniment lor internal or external use, C. A. 
Vogeler Company 

Licorice paste, D. V. Arguimbau 10,109, 

Licorice paste in sticks, p. V. Arguimbau 

Lubricants, Leib Lubricating Company 

Medical tea, A. Sicre 

Mucilage, Carter, Dinsmore & Co 10,100, 

Musterd, WollT & Keessing 

Oils, Uibnoating, Bliven & Carrington — 

Oils, lubricating, Leib Lubricating Company 

Perfumery, H. Tetlow & Bro. 

ToUacco, plug, R. A. Patterson & Co 

Tubing (of rubberorgas-tlght composition). Union 
Tubing Company 

Waterproof jackets, pants, and coats, H. M. Saw- 
yer... 

Whalebone. B. Seligman 

Writing fluid. Carter, Dinsmore & Co 



13,718 
13,714 
13,715 
13,732 
13,716 
13,717 
13,731 
13,726 
13,727 
13.719 
13,728 
13,729 



10,117 
10,095 
ll),104 
10,112 
10,101 

10,116 
1(J,1U 
10,110 
10,113 
10,106 
10,102 
10.108 
10,103 
10.114 

io,itr 

10,096 
10,115 



S^iU'rjlisimfUls. 



liisifle I'ase. encli insei'tion - - - 7o cents a line. 
Hncli Pnse. e:u:ii JiiseL-linn . - - $1 .00 a line. 

(About eight words to a line.) 
Bngramngs may head advertisements at the same rate 
i)er line., tyy ineasureinenU as the letter p?'ess. Adver- 
tisetnents must be received at -putHifatim, Qiike as early 
as Thursday mtrnim to apoear in next issue. 




273,7.'i0 
273,912 
274,062 
273,717 

274,009 
273,851 

273,875 
273.784 
273,769 



274.031 
273,708 

273,810 

273.728 
274,075 
273.757 
273,880 
273,983 
273,806 
273,791 
273,877 
273,924 

274,097 



273,874 
274,069 
274,067 



Tablet for teaching penmanship, E. L. Requa 

Taa er ticketf astaner, H. H.- Oauflman 

Tank. ^See Portable tank. 

Telegraph, printing, W. J. Burnside 

Telegraphic receiving instrument, E. M. Hamil- 
ton 

Telephone transmitter. R. D. Woodworth 

Temperature regulator, automatic, A. Alorel 

Theater stage, C. A. Needham 

Thill carrier for harness, F. A. Hake 

I'hill coupling, C. A. BulRngton 

Thill coupling, M. E. Zeller 

Thill supporter, E. H. & C. M organ 

Thimbles, manufacture of sewing, W. D.Whiting. 
Thrashing and separating machine, grain. ,T. Mil- 
ler 

Tie. See Bale tie. Cattle tie. Package tie. 
Tongs or wrenches, attachment for pipe, C. H. 

Miller...... 

Torpedo, floating, A. Weeks 

Torpedo, rocket, A. Weeks 

Torpedoes, device for launching rocket,. A. 

Weeks -. ... 271.068 

Toy cap exploder. D. H. Murphy 273.879 

Toy pistol. D. A. Olark 273,956 

Truck safety guard, car, C. T. Emerson 373,973 

Tube. See Radiator tube. 

Tube fagot, A.I,. Murphy 274,019 

Tube heating furnace, R. H. Brown 273.944 

Tug, hame, M. E. I^asher 273,743 

Twine holder, M. B. Stephenson .. 274,047 

Valve, balanced slide, E. T. Conrad 273.961 

Valve, balanced slide, \v. T. Reaser 273,891,273,892 

Valve gear, steam engine, G.L.&E. Hoxsie 273.846 

Valve, stop. T. Henneasy 273,839 

Vaultlieht lens, M.J.Daly 274,086 

Vehicle sand band,W. M. Farr 273,832 

Vehicle spring, W. H. Tarbell 274.09S 

Vehicle, two-wheeled, J. A. Bllz 273,804 

Vehicle wheel, M. C.Johnson 273,850 

VelocipeSe, J. S. Carr.....' ;...'... 273,815 

Veneer press, R.Goff i„ ;..:... 273,723 

Ventilator. See Gar ventilator. 

Ventilator, J. M. Blackman 273.805 

Wagon body, Coutant & Benson 273,967 

Wagon brake, J. F. Moore 274,017 

Wash boiler, D. Bunker 273,809 

Wash boiler, D. McDonald 273,866 

Wash boiler, W. A. Wright 274,076 

Wash stand, B. F. Collins 273.710 

Washing machine. Strader & Wlttich 273.776 

Washing machine, J. Wilson 274.072 

Watch case, T. Mueller 273,759 

Watch, dust-proof. A. Bitner 273,938 

Water from wells, wheel for drawing, W. A. Mar- 
tin 274.011 

\^ ater. purifying. G. S. Strong 273,777 

Waterproofing leather, etc., process of and com- 
position f or. H. Trenk 274,059 

Wheel. See Plow wheel. Vehicle wheel. 

Wheel, J. R. Little 273,746 

Wind engine, J. L. Walker 273,920 

Windmills, mechanical power for. D. Austin 273.796 

Wire barbing machine. Hedge & Noble 273,8Si 

Wire, machine for making barbed. N. G. Ross 273,765 

Wire springs, machine for forming. R. S. Baldwin 273.933 
Wood, solution for seasoning and preserving, J. 

Loomis ...., 1^73,861 

Wooden, plate, S; H. Smith 273,773 

Wooden Tin (Ts. machine for making, R. V. Boice.. 273,806 

Wrench. See Monkey wrench. 

wrist pin lubricator, Kimball & Perry..... 273,866 



01,D COLONY HAND 
PUNCH. 

No. 1 punches M hole in 
}|iron2^ inches from edge. 
Price; including *ies lor 
one size hole, $16. 

We also make small 

shears for plate J^ to X 

thick. Send for circular. 

Old Colony Kivet Co.; 

Kingston, Mass. 



THE ELECTRICAL REVIEW, 

An Illustrated AVeekly Journal of - 
ELECTRIC LIGHT, TELEPHONE 

AND TELEGRAPH NEWS. 
Subscription, only $3 per Annum, 

to any part of the United States*' and Canada, postage 
prepaid ly the puhlishers. 

DELANO & COMPANY, 
Box 3339. 23 PaTk Kow, New York. 



23 i^ ST, ABOVE RA,:c. PHILADELPHI.A. 



PATENT RIGHT FOR SALE, 

For a Portable Electric I-ighter. A scientific and eco- 
nomical apparatus for domestic use. For particulars, 
address to A. Girabhot, 292 Halsey St., Newark, N. J- 



Rider's New and Improved 

COMPRESSION 



Ne^v and Impi'oveil Desieus. 

INTERCHANGEABLE PLAN 

MANtlPACTUKED BT 

DELAMATER IRON WORKS, 

C.H.DELAMATEa & C o. , Proprietors, 

No. 16 Cortlandt St., New York, N. Y. 




Jin""" LEHIGH /WE.SAMER 




SHEPARD'S €EIJ:BRATE1) 

Screw Cutting Foot Lathe. 

Foot and Power Lathes, Drill Presses, 
Scrolls, Saw A ttachments,Chueks, Man- 
drels, Twist Drills, Dogs. Calipers, etc. 
Send for catalogue of outfits for ama- 
teurs or artisans. Address 

H. I.. SliKPAItU & €0,. 
'3«&343 West Fro ntSt..Ciiiciiniati,0. 



Rare CMice for Imstors anfl Maimfaclurers. 

Owing to the death of the owner and the necessity of 
settHtJg his^state. the entire right, title, and Interest to 
the j^Centst covering the Hardegger Embroidery Ma- 
chine will be sold at Auction at 49 Beekman Street, 
Thursday, April 5, at two o'clock, by order of the Public 
Administrator. This machine is driven by steam and 
combines the chain stitch of the Bonnaz with the mova- 
ble frame of the Swiss machine. 



HOP FORGING^ o°^s?I.^L 

BEECHERfe PECK, NEW HAVEN CONN. 




HEAYY PUNCHES, SHEARS, 

Boiler Shop Rolls, 
Radial Drills, Etc. 

SEND TO 

HILLES & JONES 

WIIiMINGTON, DEL. 




GET THE BEST AND CHEAPEST. 




.A.. E»ua."5r *SO CO., 

(Cincinnati, Ohio, TJ.S. A-^ 
Bxclusiva AgeDts and Importers for th^ United Statea, of the 

PERIN BAND SAW BLADES, 

TV^arranteil swjierf oi* to all others til QtKaHty,Jln» 
Wk^ uniformity of iewipr-r.anri general diira- 

mHty. One I*efin Sa^v iMilwenrs fJtree nrdinary saws. 



Uachine KniveS 

For papermills, book binders, 

wood working and agricultural 
mach'v.also veneer knives, 
cheese box rim knives.barrel 
heading knives shingil and wood 
Chipper knives.manufactubed by 
TAYLOfS STl'.ES & CO. 

RIEGELSViLLE WARREN CO. N.J. 




Woodworking Machine Manufacturer to make and in- 
troduce a new Saw Table Gauee. Can be used on anj' 
cut-off saw or table, metal or paper cutter. An indis- 
pensable tool for box factories. It is self -measuring, 
and can be changed instantly to cut different lengths at 
same time- Address the patentee, JOHN KTRK, 

330'^ East fith St... Cincinnati. Ohio, 




WITnERBY,RUGG & RiCh A UDSON. Manufacturers 
of i^atent Woodworking Machinery of every descrip- 
tion. Facilities unsurpassed. Shop formerly occupied 
by R. Bail & ('o., Worcester, Mass. Send for Catalog'ue. 



TOOLS for Maelilnista, Amateurs, Jewellers* Model 
Makers, Blacksmiths, Carpenters, €oachmakers, ete. 

A'enrf 20 cts. for ncw Metal Workir'a Catalogue, 300 Pages, 
Wood Worker's (kttalogue free. 

XAI,I.aiAK & fficFADDEN, Philadelphia, Pa. 



sMlLONDON,BERRY?'0RTON, 

• — ' • PHIL'^P'^ FOR- • 

THE BEST BAND SAW BLADE 



NEW HAVEN MANUFACTURING CO. 

NEW HAVEN, CONN., 

Manubactukises op Ikom Working 

MACHINE TOOLS 

Lathes, Planers, Drills, Shapers, etc, 

ILLUSTRATED CATALOGUE ON A PPLICATION. 





^i-riRE ^AND^ VERMINi-*- 

FR.OOIT' 

Sample and Circular Free by mail, 
•i MINERAL WOOL CO,, 22 Courllandt St,N,Y. 




A PRACTICAI, SUCIIES!*. 

VAJl DUZEN'S PAl'. LOOSE PULLET OILER. 

Thousands in satisfactory every- 
day use. Entire reliability and con- 
stancy demonstrated in a two years' 
test by (would be) Eastern skeptics. 
Economy shown byreasonabie prices 
and perfect performance. Send for 
our " Catalogue No. 55." 
VAN DCTZEN & I'lPT. Cincinnati, O. 



I'ersona I. —Wanted, information as to address of Joitn 
Brizee. Any acquaintance of his will confer a pecuni- 
ary favor upon liira by addressing L. B., Box 773, N. Y. 




C1.A1{K'S KtJBBEll AVHEET.S, 

This Wheel is unrivaled for durability, 
simplicity, and cheapness. Adapted for 
Warehouse and Flatiorm Trucks, Scales, 
Heavy Casters, and all purposes for which 
Wheels are used. Circular and Price List 
free. GEO. P. CLARK,WLndsor Locks, Ct. 



SPRAY -NJ^ 

FEED WATERJ^ 
"^--^^URlFiER e 

FOR STEAM BOILERS 
U.S. & FOREIGN PATENTS 



SPEAKING TELEPHONES, 

THE ASIERICAIV I!EM. TKUOPHOXK COl^IPANY, 

W. H. FoHBES, W. R. Driver, Thuo. N. Vail, 
President. treasurer. Gen. Manager. 

Alexander Graham Hell's patent of March 7, 1876, 
owned by this company, covers every form of apparatus, 
including Microphones or Carbon Telephones, in which 
the voice of the speaker causes electric undulations 
corresponding to the words spoken, and which articula. 
tionsprnduce similar articulate sounds at the receiver. 
The Commissioner of Patents andthe U. S-CircuitOourt 
have decided this to be the true meaning of his claim; 
the validity of the patent has been sustained in the Cirt 
cult on final hearing in a contested case, and many in/ 
junctions and final decrees have been obtained on them. 

This company also owns an* controls all the othei 
telephonic inyentions of Bell, Edison, Berliner, Gray, 
Blake. Phelps, Watson, and others. 

fDescriptive catalogues forwarded on application.! 

Telephones for I'rivate Line, Club, and Social systems 
can be procured directly or through the authorized 
agents of the company. 

All telephones obtained except from this company, oi 
its authorized licensees, are infringements, and the 
makers, sellers, and users will be proceeded against. 

Information furnished upon apnlication. 

Address all communications to the 
AMEIMCAN nia-I. 'rEM<:PH<)\E COfflPANY* 
95 Milk .Sti-eet. Jiostnii, Mass. 




NUT TAPPING 

MACHINE. 
DURRELL'S PATENT. 

Uo. 1 Machine, 800 lb., 7 spindles. 

•' a " 1,050 " 7 

"2 " 600 " 8 

Capacity of 7 Spindles, 8,000 per 

10 hours. 

Acknowledged to be an Indispens. 

able tool Manufactured by 

HOWAJll) BttOS., 

fvedonia, K. Y. 



© 1883 SCIENTIFIC AMERICAN, INC 



March 31, 1883.] 



^tuniitit 3^mmtm. 
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Mechanical Drawing Self-Taught. 

JUST READY. 

IVIechaiiical Dl'awinsr Self-Taught: Comprising 
Instructions in tlie Selection and Preparation of Draw- 
ing Instruments, Elementary Instruction in Practical 
Mechanical Drawing; together with Examples in Simple 
Geometry and Elementary iMechnnism, including 
Screw Threads, Gear Wheels, Mechanical Motions, 
Engines, and Hoilers. Pv Joshua Rose. M.E., author 
of *^TheCoKipIete Practical Machinist." "The Pattern 
Maker's Assistant," "The Slide Valve." Illustrated 
by Three Hundred and Thirty Engravings. In one 
ToJnme. 8vo. Price $4.0t, free of postage, to miy mddress 
4n the world. 

CONTENTS.— Chap. I. Thk Drawixg Board.- The 
T square. The triangles. Curves. Selecting and test- 
ing drawing instruments. Jjcad pencils. Mixing India 
ink. The drawing paper. Tracing paper. The ink. 
Testing and selecting India ink. Draughtsmen's Meas- 
uring rules. Chap. II. thk Pri':paration and Usk 
ov thk Xnstuumjonts.— Preparing the lining pen for 
use. The shapes of the lining [Jon points. Oilstoning 
pen points. Preparing the circle pen for use. The shape 
for circle pen points. Shaping circle pens for very sma 1 
circles. A form of pen poinr, recently introduced ; form- 
ing the pen point. The method of oilstoning circle pen 
points. The needle point and pen point. How to use 
the circle pen. German instrument to avoid slipping of 
a needle point. How to use the lining pen. Applying 
the ink to the bow-pen. Using a straight line or lining 
pen with al''square. Chap. III. Linios and CriiVKS.— 
Expliination of simple geometrical terms; radius; ex- 
planation of conventional dotted lines. A line at a 
right angle to another; a point; parallel lines. A line 
produced; aline bisected ; a lin^ bounding a circle; an 
an; of a circle; segments of a circle; the chord of an 
arc ; a quadrant of a circle. A sector of a circle ; a line 
tangent U) a circle; a semi-circle; center of a circle; 
axis of a cylinder; to €raw a circle that sliall pass 
through three given points. To fin* the center from 
wliich an arc of a circle has been struck ; the degrees of 
a circle. 1 'he protractor. To find the angle of one line 
to another. To find the angles of three lines one to the 
other. Acute angles and obtuse angles. Triangles; 
right angle triangle; obtuse angle triangle; equilateral 
triangle; isosceles triangle. Scalene triangle ; a quad- 
rangle; quadrilateral or tetragon. Rhomboid; trape- 
zoid ; trapezium. The construction of polygons. The 
names of regular polygons. The angles of regular poly- 
gons; the ellipse. Form of a true ellipse. The use of 
a trammel for drawing an ellipse. To draw a parabola 
mechanically. To draw a parabola by lines. I'o draw a 
heart cam. Chap. IV. Shadow Ijnes and Line- 
Shading.— Section lining or cross-hatching. To repre- 
sent cylindrical pieces one within the other; to repre- 
sent a number •! pieces one withlnthe other. To repre- 
sent pieces put together and having slots or keyways 
through .them. Etfects of shading or cross-hatching. 
Lines in sectional shading or cross-hatching made to 
denote the material of which the piece is composed- 
lead- wood, steel, brass, wrought iron, cast iron. Line- 
shading. The shade line to indicate the shape of piece ; 
representation of a washer. A key drawn with a shade 
line; shade line applied to a nut; a German pen regu- 
lated to draw lines of various breadths. Example of 
line-shading in perspective drawing, shown in a pipe 
threading stock and die. A cylindrical pin line- shaded ; 
two cylindrical pieces that join each other : a lathe cen- 
ter; a piece having a curved outline. Line-shading 
applied to a ball or sphere ; applied to a pin in a socket 
shown in section. A piece of tube, where the thickness 
of the tube is shown ; where the hollow or hole is seen, 
the iiiece-shown in section; where the body is bell- 
mouthed and the hollow curve shown by shading. Ex-? 
ample of line-shading to denot0%he relative distances of 
various surfaces from the eye. ' Line-shading to denote 
that the piece represented is of wood ; shade-Unes being 
regular orirregular. Chap. V". Marking Dimensions. 
—Examples In marking dimensions. Chaf'. Vl. THE 
AuRANGEMKNT OF DIFFER ii^NT ViKWS.— The different 
views of a mechanical drawing- elevation; plan; gene- 
ral view ; a figure to represent a solid cylinder. To 
represent the different sides of A cube ; the use of a 
cross to denote a square. A triangular piece requires 
two or three views. To represent a ring having hexagon 
cross section ; examples ; a rectangular piece in two 
views. The position of the piece when in its place de- 
termines the name of the view in the drawing. View of 
a lever. Best method of projecting one view from an- 
other; the:two systems of differeatorle^of^aL^te* 
Chap. VII. Examples in Boltb, Tsffff^^SBTRSt? 
GO>;s.~To represent the thread of a small screw. A bolt 
with a hexagon head. United States standaoi sizes, for 
forgaa-^ ii w'liHiitJ a aiwi humi *mm^nm'''m\¥^m of- the 

Franklin Institute or United States standard for bolts 
and nuts; hexagonal or hexagon heads of bolts. Com- 
parison of hexagon and square heads of bolts ; chamfers. 
Without chamfers ; best plan f»r view of both square 
and hexagon heads. Drawing different views of hexa- 
gon heads. To draw a square-headed bolt; to draw the 
end view of a hexagon head. Use of tiie triangle to 
divide circles. Scales giving the lerijjth of the sides of 
polygons. To find what a square body which loeasures 
oneincii on each ade measures across the comers; to 
find whatdiiiiueter a cylindrical piece of w#od must be 
turned to which is to be squared, and each side of which 
square must measure an inch. To find a radius across 
corners of a hexagon or a six-sided figure, the length of 
aside being an inch. To draw a stud. To pencil in a 
cap nut; penciling lor a link having the hubs on one 
ffldeonlj'. Ijink with hubs on both sides; pencil lines 
f«ra double eye oraknuckle joint. Double eye orknuckle 
joint with an offset; a connecting rod end. A rod end 
with a round stem. A bolt with a square tinder the 
head. Exa.mple in which the corner where the round 
stem meets the square under the head is sharp ; a cen- 
ter punch giving an example in which the fiat sides 
gradually run out upon a circle, the edges forming 
curves. Chap. VIII. Screw Thrkaus and Spirals.— 
Screw threads for small bolts with the angles of the 
thread drawn in, and the method of doing this. A 
double thread ; a round top and bottom thread, such as 
the Whitworth thread ; a left hand thread ; to draw 
screw threads of a large diameter. Drawing the curves 
for screw threads. To draw the United States standard 
thread. To draw a square thread. Form of template 
for drawing the curves of threads. To show the thread 
depth in a top or end view of a nut ; to draw a spiral 
spring. To obtain an accurate division of the lines that 
divide the pitch. Chaf'. IX. Example's for Prac- 
tice.— A locomotive spring; a stuffing box and yland ; 
working drawings of a coupling rod; dimensions and di- 
rections marked ; a connecting rod drawn and put to- 
gether as it would be for the lathe, vise, or erecting 
shop. Drawings for the blacksmith. A locomotive 
frame. Reducing scales. Mating a drawing to scale. 
Chap. X. Projections.— A spiral wound around a cyl- 
inder whose end is cut off at an angle. A cylindrical 
body joining another at a right angle; a Tee for exam- 
ple. Other examples of Tees. Example of a cylinder 
IntGrsecting a cone. Acylindricai body wh #80 t#p face 
if viewed from one point would appear as a straight 
line, or from another a circle, (hap. XL Drawing 
Gear wheels.— Names of the curves and lines of gear 
teeth. How to draw spur wheel teeth. Professor Wil- 
lis' scale of tooth proportions. The application of the 
scale. How to find the curve for the tooth face. To 
trace bypocycloides for the fianks of teeth. Sectional 
view of a section of a wheel for showing the dimensions 
through the arms and hub. To draw an edge view of a 
wheel; rules for drawing the teeth of wheels; bevel 
gearwh*e!8. Theconstruction to find the curves. To 
draw the arcs for the t^eth. To draw the pitch circle of 
the inner and small end of the pinion teeth. One-half 
of a bevel gear and an edge view p.'ojected from the 
same. A pair of bevel wheels shown in section • draw- 
ing of a partof an Ames lathe feed motion; small bevel 
fears. Example in which part of the gear is shown with 
eeth in, and the remainder illustrated by circles ; draw- 
ings of part of the feed motion of a Niles horizontal tool 
work boring mill. Three bevel gears, one of which is 
line-shaded ; the construction of oval gearing; Professor 
Rankine's process for rectifying and subdividing circu- 
lar arcs. Various examples of laying out gearwheels. 
Cha i>. XII. Plotting m kchanical Motions.— To find 
how much motion an eccentric will give to its rod. To 
find how much a given amount of motion of a long arm 
will move the short arm of a lever. Example of the end 
of a lever acting directly on a shoe ; a short arm having 
a rolleracting upon a larger roller. A link ir-troduced 
in the place of the roller to find the amount of motion 
of the rod ; a lever actuating a plunger in a vertical line, 
to find how much agivenamountof motion of the long 
arm will actuate the plunger. Two levers upon their 
axles or shafts, the arms connected by a link and one 
arm connected to a rod. A lever arm and cam in one 
piece on a shaft a shoe sliding on the line, and held 
against the cam face by the rod, to find the pos tion of 
the face of the shoe against the cam. To find the 
amount of motion imparted in a straight line to a rod, 
attached to an eccentric strap. Examples in drawing 
the cut-off cams employed instead of eccentrics on river 
steamboats in the Western and Southern States. Differ- 
ent views of a pair of cams. The object of using a cam 
instead ot an eccentric. Method of drawing or marking 
out a full stroke cam. Illustration of the lines embrac- 
ing cut-off cam s of varying limits of cut-off. I^art played 
by the stroke of the engine in determining t he coniorma- 
tion Of cut-otrcams; manner of finding essential points 
pf^ftiwings Of cut-off cams. A cam designed to cut off 



the steam atflve-eighths of the piston stroke, luree- 
f ourths and seven-eighths cams. Necessary imperfec- 
tions in the operations of cut-off cams. Drawing represent- 
ing the motion which a crank impartsto a connecting rod. 
Plotting out the motion of a shaper link quick return. 
Plotting out the Whitworth quick return motion em- 
ployed in machines. Finding the curves for moulding 
cutters. Chap. XIII. Exami'Les in Link-Shading 
AND drawing for Line-Shadi<;d Engravings.— Ar- 
rangement of idle pulleys to guide bolts from one pulley 
to another; representation of a cutting tool for a plan- 
ing machine- Drawings for photo-engraving. Drawiijg 
foran engraver in wood; drawings for engravings by 
the wax process. Engraving made by the wax process 
from a print from a wood engraving; engravings of a 
boiler drilling machine. Chap. XLv. Shading and 
Coloring Dkawi ngs.— Coloringthe journalsof shafts ; 
simple shading; drawing cast iron, wrought iron, steel, 
and copper. Points to be observed in coloring and 
shading; colored drawings to be glued around their 
edges to the drawing board ; to maintain an even shade 
of color : mixing colors. To graduate the depth of tint 
for a cylindrical surface. The size and use of brushes; 
light in shading ; example for shading a Medart pulley. 
Brush shading. To show by the shadmg that the sur- 
faces are highly polished ; representation of an oil cup; 
representation of an iron planing machine. Example ] n 
shading of Ulake's patent direct acting steam pump. 
Example of shading an independent condenser. ChaP- 
XV. EXA.MPLKS OF EsGiNi-: WORK.— Drawings of an 
automatic high speed engine; side and end vieivs of the 
engine; vertical section of the cylinder through the 
valve face. Valve motion: governor. Pillow box, block 
crank pin. wheel, and main journal. Side and edge vie^v 
of the connecting rod. A two hundred horse power 
horizontal steam boiler for a stationary engine ; cross 
sectional view of the boiler shell. Side elevation» end 
view of the holler, and setting. Working drawings of a 
one hundred horse power engine ; plan and side view of 
the bed plate, with the main bearing and guide bars; 
cross sections of the bed plate; side elevation q£J.1i© 
cylinder, with end view of the same, riteum chest side 
and horizontal crosssection of the cylinder ; steam che?t 
and the valves ; cam wrist plate and cut-off mechanism ; 
shaft for the cam plate; cross bead; side view and sec- 
tion through the center of the eccentric and strap. Con- 
struction of the connecting rod. Index. 

C^^ The above, or any of owr booJcs,sent by mail, at the 
publication pi-ice, free of postage, to any address ■in the 
world. 

iW" Our large Cataloguk of Practical and Scien- 
tific Books, and our other catalogues, the whole cover- 
ing every branch of Science Appliicd to the Arts, 
sent free and free of postage to any one, in any part of 
the world, who will furnish his address. 

HENRY CAREY BAIRD & CO., 

Industrial Publishers, Booksellers, and Importers, 

810 Walnut Stkket, Philadklphia, i^A. 



$66 



a week in your own town. Terms and ?5 outfit 
free. Address H. Hallet & Co., Portland, Me. 



BOSS 



J PATENT COLD 

WATCH GASES 

Economy 1 Strength 1 Dura- 
bility I ELEGANT DESIGNS I 
GUARANTEED <or 20 Yean 1 



Uf A MT C n t'** manufacture and sell on royalty, some 
Wf H H I E II goodarticlesuitable f orthe notion trade. 
If article is satisfactory, we will sell I't in every city in 
the U. S. Send sample to 

E. IVINS, 932 Spring Garden St., Philadelphia. Pa. 



The Rlaekin? Attachment for Shoe Brushes, 

illustrated on pa2e 185 of last number, will be let on 
royalty, or a part interest can bepurehased. Address 

E. L. "VTOOD, Eastland, Texas. 

MANIFACTIIRERS, PAINTERS, AND DRAINERS, 

send for catalogue of Cross' Improved Processof Trans- 
ferring the Natural Grain of Different Woods. 

JOHN R. CROSS, 330 Ohio St., Chicago, 111. 




8len»: iiird, Jb l&ralr Gold Pttif|{» German^ Prenefc- 
Jtaliaii«ndOrieatRl Views, uumaer, -winter, maan^ 
lilthtand marine ecenes, ail in beautiful colors on superfine 

enameled board, with yournameip fancy script type, lOe. A 30 

page illustrated Premium List ftetit with each order. Ajrents 

make ftO per cent. Full particulars and samples for 3c. stamp. 

CAXTON PKINTING CO., Northford. Conn . 

^R f n ^5 n per day at home. Samples worth $5 free. 
*** tw ^p^v Address Stikson & Co., Portland. Me. 



UNITED STATES 



jmutual: 



fACCIDENTl 



SSDCIATIDN> 



320 & 322 BROADWAY, NEW YORK. 

S5)000 Accident Imsdrakce. $23 Weekly Indemnity. Mejibekship Fee, 84. Annual 

Cost about $10, vthich is about one-third the rate charged by stock companies. 

Write for Circular and Application Blanks. European Permits. 

C. B. PEET (of Eogers,Peet& Co.), President. J. K. MTCHEB, Secretary. 




Free Seed for TRIAL. 



Desiring every farmer (and nearly one hundred thousand now use 
them,) to test the purity and choice quality oi the seed I raise, I 
■\^ ill send free a collection containing a trial package of each of 
tliefollowingia Varieties forthecostof postage and patting up viz., 
iSScts* Early Red Globe, Round Danver& andCracker OnioK; Marblehead 
Early Com; Danvera Carrot; Cocoanut Si)ua&h; Tallbys and Improved 
VThite Spine Cucumber ; Sugar PumplLln ; Improved American Savoy, 
Tottleri and Premium Flat Dutch Cabbage. My large Seed Catalogue free 
to all who write for it. James J. H. €<reKOt*y, Marblehead, Mass. 



DCin'CLIGHTNINIi* SPECIALLY DESIGNED FOR 

_nCi Uj BWACC -LIGHT BQR1NG.5 CREW DRIVING &9 




"NICKEL PbflfED,WITH2.BIT5 9 7r POSTPAID. fl.H.REID, 
ROSEWOOD TR1MMIN55 - C-/ D 1635 BARKER 5T. PHI Lfl. 




It^ Established 98 Years. .J3_ 



31. -A. TVr 33 

CCCnC 1 Forthe Merchant on our New Plan 
ObbUv I Crown by ourselves «■> our ohh Farms i 

1^" Handsome Illustrated Catalogue and Rural Register free to all. Merchants, send us your business cards for 
trade list. DAVID I^ANDREI'H Sc SONS, SEED OROWEllS, PH11,ADEI,1>HIA, PA. 



CCCnC I Eor the Market Gardener i C-CCnC 
OCCUO I For the Private Family i OCCUO 





AUTOMATIC DAMPER REGULATORS AND WEIGHTED GAGE COCKS. 

In extensive and successful use by the best concerns in the country. They have no equals. Liberal discounts to 
the trade, fcend for Circulars and Price Joists. MURRILL * KBIZEK, 28, 30,32 Ho llUay Street, Balthnore, Md- 




/^JLASEMGLNE 



WORKS 

INDIANAPOLIS, IND., U. S. A, 

MANCFAOTDBEES OF 

STEAM ENGINES 
^ m BOILERS. 

CARRY ENGINES and BOILERS IN STOCKfor IMMEDIATE DELIVERY 




Geokge Wkstinghouse, Jr., Ralph 
President. Sec^y 

The Westinghouse 

win make Special Contracts 
Speed Machinery, to 

WESTING 

With'out the 
COBBESPO NliBSCE 

Send for illus 

The Westinghouse 

Works at Pittsburg, Pa. 93 ifc 94 I^IBERTY ST., NEW YORK. 




BAGAl.EY, H. H, WESTINGHOUSK, 

& Treas. Swperintendent. 

Machine Company 

with Manufacturers of High 
DRIVE DIRECT with 

HOUSE ENGINE 

use of Belts. 
SOZXCITJEn. 

trated circular to 

Machine Company, 

Western Office, 14 So. Canal Bt., Chicago. 



I CURE FIT^! 

When 1 Kay cure 1 do noz mean merely to stop tnera for a 
time and theahave them return again, I mean a radical cure. 
I have ma<e the disease of FITS, EPILEPSY or FALLINO 
SICKNESS a life-long study. Iwarrant myremedy tocure 
the worst cases. Because others have failed Is n^* reason for 
not now receiving a cure. Send atonco fcir a treatise and a 
Free Bottle of my infallible remedy^ Give Express an< Post 
OlRce. It costs you nothini^ for a trial, and I will enre jou. 
AidresaDr. H. «. ROOT. ] 83 P^arl St., New York. 



SAFE and SPEEDY 
WAY to FORTUNE. 



A FORTUNE FOR 
ONLY $2. For in for- 
mation and circulars 
sent free, write to 
GEORGE LEB, 
Courier Journal Building, Louisville, Ky. 



AGENTS 



can now grasp a fortune. Out- 
fit worth $10 Iree. Address E. O. 
RIDEOVT & CO.. 10 Barclay St., H. 7. 



rlk|%/P OT^\ D Off^ *"" mfomiation about our 
IV V Kw I \^B%W7 per cent, farm mortgages. 12 
years experience ; $4 ooo.ooo loaned ; not a dollar lost. J, B. 
Watklns &CO. l-awrence,Kan3as.and243Broadway,N.Y. 



r\ r^ Imported design Chromo Cards for 1883, name on, 
/l\ 10c. Quality not quantity. Warranted best sold. 
/wf7 Bonanza for agents. Frkd L. Jones, Nassau, N.Y. 



^. 



OARLETOX's TREASUHY OF KNOWLEDGE, 

THl!:Bl!:ST SELLING BOOKEVERKNOWN. The 

'L largest discount. Circulars free. Agents ad- 
• dress G. W. Carleton & Co., Publishers, N. Y, 



A N H O O D! 





KNOW THYSELF.. 

A Book for Every Man ! 
Toun^, Middle-Ag:ed, and Old. 

The untold miseries that result from indiscretion in 
early life may be alleviated and cured. Those who doubt 
this assertion should purchase and read the new medical 
work published bytbe Peabodv I>le<licftl In«iitMte, 
Boston, entitled the ScwMice of l.ifei or. !*#'lf-J're- 
sevvatinn. It is not only a complete and Perfect trea- 
tise on Manhood, Exhausted Vitality, Nervous and 
Physical Debility. Premature Decline in Man. Errors of 
Youth, etc.. but it contains one hundrW and twenty-flve 
p- escriptions for acute and chronic diseases, each one 
of wliich i*t invalnablp. so proved by the author, 
whose experience for 21 years is such as probably never 
before fell to lihe lot of any physician. It contains 300 
pages, bound in beaut'ful embossed covers, full gilt, 
embellished with the very finest steel engravings, guar- 
anteed to be a finer work in every sense— mechanical, 
literary, or professional-than any other work retailed 
in this country for $2.50, or the money will be refunded. 
Price only $1.25 by mail. Gold medal awarded the author 
by the National Medical Association. Illustrated sam- 
ple sent on receipt o f six cents. Send now. 

Address PEABOI*T MEDICAL INSTITUTE, or DR. 
W.' H. PARKER, No. 4 Bulfinch Street, Boston, Mass. 
The author may be consulted on all diseases requiring 
skill and experience . " 



Chicago, June 8, 1882. 
We are MORE THAN SATISFIED with our Pictet Refrigerating Machines, 
and consider them THE BEST IN THE MARKET. We have two of the 
largest size in full operation. 
ITonr attention Is called to above certificate. 

THE PICTET ARTIFICIAL ICE CO., Limited, 

p. O, Box 3083. 142 Greenwich Street» New York. 



.A.zi.JVEO'CTXt. db <:::<^, 



a 



BLAKE'S CHALLENGE" ROCK BREAKER. 

Patented November ISj 1879, 
For macadam Road making. Ballasting of Italli'oads. Crushing Ores, use of Iron Furnaces, 

etc. Rapidly superseding our older styles of Blake Crusher on account of its superior strength, effici- 
ency, and svmplicit/y. Adopted by important Railway and Mining Corporations, Cities, and Towns. 
First Class Medals of Sv/periority awarded by American Institute, 1879 and 1880. 

ULAKE CUOSHKU CO., Sole Makers, Aow Huveii, Comu 





yor Family Sewing Machines, Dental, Jewelers', 

Watchmakers' Lathes. Fans, etc. Motor, withbattery 

and complete outfit for sewing machine, $35 to $40. 

THE ELECTRO-DYNAMK^ CO. OF PHILA.. 

121 So. 3d St., 19 E.15th St., Cannon St., 

Phiia. New Yoik. London. Eng. 

Ig writing for catalogue, give street and number. 




RUBBER BACK SQUARE PACKING. 

BEST IN THE WORI^D. 

For Packing the Piston Rods and Valve Stems of Steam Engines and Pumps. 
B represents tbat part of the paekine which, when in use. is in contact with the Piston Rod. 
A, the elastic back, which keeps the part B against the rod with sufficient pressure to be steam-tight, and yet 
creates butlittle friction. f „ . ., „. . 

This Packing is made in lengths of about 20 feet, and of all sizes from Ji to 2 mches square. 

JOHN H. CHEEVER, Tieas. ■ NEW YORK BELTIIVG & PACKING CO., 29 Park Row, New York. 

SPECIAL NOTICE.— Owing to the recent arreat fire in the " World" Bnildine, our office hnit 
been removed as above. 



MORPHINE 
*". WHISKEY 

Habits easily cured with my DOUBLE 

CHLORIDE OF GOLD 

REMEDIES. 5,000 cures. Bonke FBEE. 

X-ESUE E. KEELEX. M. D., 

(^oiseon C. * A. Bailroad. Dwiebt. DJ 



AGENTS Wanted TrS BnnrcA'RjhTnS 

works of character; great variety; DOOKSw DiDlcS 

low in price; selHiiK; fast; neededeverywhere ; tlberal terin^i- 

Dradlfy, tiarrelftou A Co., 66 N. Fourth St., Pliiladelphta. I'^, 



Crt Elegant large chromos, no 2 alike, name on, 10c. pre- 
ww sent with eacli order. O. A. Brainard, Tligganum, Ct. 



^&YKE*S BEARD ELIXIR . 

" >• Inxarianc Miuttaclis, Whis< I 
.. . or halloa bald head* in 20 
iO ds;s. Both youngacd tfA » 
prtM artrrboiilT. 3 or 3 Fkfti do« J 
|,th« work. Will proT»itorforf«it^ , , , -. 
ric» per Tsckasa with dir»eUi>ni B»»lsd and p«npaid'2?el 

. luntpaor aiiftr. A. L. SaiTH & CO., Sole Ast'8, Palatine, 111. 





Phonoaraphv, OR PHONETIC SHORT-HAND, 
Catalosrue of works by Benn Pitman, with alphabet 
and illustrations for beginners sent on application. 
Address 3?H0N0GRAPHIG INSTITUTE. Cinti, O. 



THE 



DING£E & COKARB CD'S 

BEAUTIFUIi BVEU.B1.00M1N© 




The only establishment making a SPECIAL 
BUSINESS of ROSES. 60 LAltCE HOUSES 
for ROsES alone. Strong' Pot Plants suitable for 
immediate bloom delivered safely, postpaid.toan y post- 
office. 5 splendid varieties, your choice, alllabeled, 
for$|- l2forS2: l9forS3;26forS4: SSforSS; 
75 for 810; lOOforSO! WeCIVEa Handsome 
Present of choice and valuable ROSES free 
with every order. Our NEWCUlDE, <^ complete 

Treatise on the JJose,7ll pp. elegantly illustrated— free to all. 

THE DINCEE & CONARD CO. 

Rose Growers, West Grove, Chester Co., Pa. 



$72 



A WEEK,$i2adayatbomeeasi]ym9de. Costly 
Outfit free. Address True & Co., Augusta, Me. 




thave apostdve remedy for the nbove disease; by it* use 
tfiousandsof caseBof the worst Kinil and of long standing 
have been cured. Indeed, so Btrong is toy faith iiifts elHcacy, 
that IwillsendTWOEOTTLESFHEE.togetherwitha VAL. 
UABLE TREATISE on thSs disea^, to any sufferer. GiveEx- 
preas & P. O. aaareaa. I> K. T. A. ti^'OGDM, 181 Pearl St., ^ T» 



© 1883 SCIENTIFIC AMERICAN, INC 



2o6 



^tmtUu %mtxUm. 



[March 31, 1883. 



Si»firtfeiafits. 



Insifle Pn^fe* eacli iiisei'tion . • • 73 cents a line. 
Jlaelc Paue, eitch iiiset-tloii - - - $1.00 a line. 

(About eight words to a line.i 
Engravings may head advertisements at the same rate 
per line^ by measurement^ as the letter press. Adver- 
tisements must be received at publication office as early 
as Tkursdiiy morning to appear in next issue. 



pm% N|w^oN gLowsri. 




x'OSX'X'X'vie: ^Xj.A.B'r. 



IRON REVOLVERS, PERFECTLY BALANCED, 

Has Fewer Parts than any other Blower. 
P. H. & F. M. ROOTS, Manufacturers, 

CONNERSVILLE, IND. 
8. S. TOWNSBND, Gen. Agt.,6 Cortland St.,a Dey St., 
COOKE & CO., SellinfiT Agts., 6 Cortland Street, 
J&S. BEGQS dzi CO.. SelUng Agts. 8 Dey Street, 

TTESXV 'X'OXt.ZS.. 

SENn FOR PRICED CATALOGUE. 

Storage Hlectricity, $1; Dictionary Electricity. $2. All 
Inventions described. Best out. School E I ectrieity,N.)f. 



F, Brown's Patent 

FRICTION 
CLUTCH. 

Send for Illustrated Cata- 
logue and Discount Sheet 
to 



A. & k. j>^^ifiii, 43 Park Plaee, New Yoik. 




*=sa 




spectacles, Telescopes, 

mcroscopeSf Photo~ 

tor amateurs, etc. It. & J. 

"■,.".■■ . .Pa. 

bend for Illustrated Price Cataloeue. .^Z 



IPERA GLASSES 

I graphic Outjits tor amate __ 

B£(Ji\, Manufacturing Opticians, Phila., 




The "MONITOR." 

A NEW l.IFTING AND NON- 
lilFTING INJECTOR. 



^m W 



Best Koiler Feeder 

in the world. 

Greatest Range 

yet obtained. Does 

not Break unde*" 

Sudden Changes of 

Steam PressHfe. 

A1m(> Patent 

EJECTORS 

OR 

Water EleTotors. 

For Conveying 
Water and Liquid. 

Patent OUert*, Lii- 
brU-iitori*, etc*. 

S«Dd ior (Sftiaiogne. 92 &. 94 Liberty St., New York, 




J.\JJJH f J.a » Ja 



'■>a-) THE STANDARD. '=^' 

MANUTACTUREO OF ^Sh" 

BEST STEAM METAL, i^m 
JENKINS BROS.7IJ0HN S^NY. ■\tJffF 



THE SUEZ CANAL. — INTERESTING 

account of the methods used in the construction of this 
Important work ; with four ergravings giving views of 
the canal an«i excavating apparatus. Contained in Sci 
EHTiFic American Supplement, >3os. 343 and 34'3'. 
Price 10 cents each. To be had at this office and from 
all newsdealers. 



Saw Mill Operators Have Pound 

VAN IJTJZEN'S PATENT 

I The i& est and cJieaTpest reliable St.eam. Pump 

|ma<te. For raising water from Welt, 

I Pond, or Stream to boiler supply tank. 

porto use with hose and nozzle m case of 

Fire, it has no eqital. All brass, no 

moving parts, no valves. Warranted 

reliable and satisfactory. TE^•I sizi:s: 

' $7. $8.50, $10.50, etc., and capacities of 800 

to 20,000 gallons per hour. Send for " Catalogue No. 49." 

VAN I>U/.E\ *fe TIF'1\ Cincinnati, O. 




pJOHHS' 

ASBESTOS ROPE PACKING, 

ASKESTOS WICK PACKING, 

ASUESTOS FLAT PACKING, 
ASBESTOr^ SHEA THINGS. 
ASBESTOS GASKETS. 

ASIJESTOS BUILDING FELT. 
Madeof St Ictly pure Asbestos. 

H. W. JOHNS M'FG CO., 

87 Maiden Lane, New York, 

Sole M anuf acturers o f H . W . Johns' Genuine 

ASBESTOS lilQIJll) PAINTS. ROOF 

PAINTS, ROOPINIJ. STEAiVI PIPE 

ANIJ noII.Ell COVEllIN<JS, 

FIRKPKOOP COATINGS, 

CEMENTS, ETC. 

Descriptive price lists and samples free. 



|/ r C^LOGUE SENT Ff^E ^"-110 

I':, GE0.C.M0RGAN8<C0.MANFaS. 
:-^.i->/ i6 MAJOR BLK.CHICAGO'Xit) 



Hu&rnnin Tinproved Sash Balances are not atches, 
but mechanical substitu es for weights, «.t quarter their 
applifed cost, for buildings, steamboats, cars, etc. Write 
H. B. HugUBin, Sole Maker, Hartfor d, Ct., for partio ulars. 



RUBBER 

Steam Packing, 
Piston Packing, 
Leading Hose, 
Steam Hose, 
Suction Hose, 
Pump Valves, 
Ball Valves, 

TRADE MAKK. 



X:8'X>.A.^X.XSZXZIX> 18SS. 



puns 



BELTING, PACKING, HOSE. 

m!Si nS^^ Caskets and Rings, 

Car Springs, 
Wagon Springs, 
Wringer Rolls, 
Crain Drill Tubes, 
Corrugated Rub- 
ber Matting. 

TBADB MARK. 

UiT 
PATENT RED STRIP RUBBER BELTING. 
iilillill PATENT CARBOLIZED RUBBER FIRE HOSE, 

Maltese Cross Brand. Over two million feet in use. 
ilill^ . 'BaUer Fabric Cotton-Xiined Fire Hose. Ijinen Hose, Plain and Rubber-Lined, 

GUTTA PEKCHA & RUBBER M'F'G CO., 23 Park Place, New York, 



■^Jheelef^Is IJJood "Piller 






Horizontal Steam Engines, 

For best Antomiitit Cnt-offor 
Plain SlUe Valve of Su- 
perior Design, 
Complete in Every Respect, 

ADDRESS 

LAMBEUTVILLE HtON WOliKS, 

IjAMBERTVI1.,I,E, N. J. 





Chamfering Howeiing, 

andcrozmg. gtavc MacMiierr. 

■■^w^Over 50 varieties' 
manufactured by 



BARREL, KEG, ^, 

HOGSHEAD, 

And Fan and Stave Jointer. 





E.&B, HOLMES, 

Tmas Hoop Driving. BulTa lo, N • Y, 




Head Bonnding. 



SOUTHWARR FOUNDRY & MACHIVK COMPANT, 

430 Washington Avenue, Philadelphia, 

Engineers & Machinists, 

BIo\riug Engines and Hydraulic Machinery. 

Sole makers of the 

Porter-AIIen Automatic Cat-Off Steam Engine. 




/TTTjm^, 



An engine that works without 

Boiler. Always ready to be started 

i, and toeive at once full power. 

SiAFETY. ECONOMY 

CONVENIENCE. 

Bums common Gas and Air. No 

steam, no coal, no ashfes, no fires, 

no danger, no extra insurance. 

Almtsfc no attendance. 



THE NEW OTTO SlUvNT GAS ENOIM]. 

Useful for all work of small stationary steam engine. 
Builtinslzesof '.4,4. and 7 H.l>., by SCHLEICHER, 
SCH U.>1 M & C(»., N. B. cor. S8d & Walnut 8ts., Phila., 
Pa. A. C. Maniiins, 88 Dey St., New York, Agent. 




60LD MEDAL, PIBIS, 1878. 

BAKER'S 



"Warranted absolutely puve 

Cocoa, from which the excess of 
Oil has heen removed. It has three 
times the sire7igih of Cocoa mixed 
"With Starch, Arrowroot or Sugar, 
and is therefore fur more economi- 
cal. It is delicious, nourishing, 
atrengtheninf:, easily digested, and 
admirahly adapted for invalids as 
"Well as for persons in health. 



Sol* by Grocers every^rhere. 



f , BAKER & CO,, Dorcliester, lass. 



Double Screw, Parallel, Leg Vises. 

Made and WARRANTED stronger tbitn any otlier Vise 
by EAU1.E ANVIL, WORKS only, Trenton, N. J. 



SA^ 



'<^ r ^ g-T ■ '^ 



4.0,000 



^VSOnSlUasKATCD 



>Sbm&% 



riJ.^ttssSffiSAv^sBi 



fSENtsMcff^f f^'. 



ss Beaver falls, P* 



Asbestos Lined Eemovable Covering, 

MadeofFeltand Asbestos. For 
use on SiTKAM BOILERS and 
PIPES, Kefrigerators, Meat 
Cars Ice Houses and HOT and 
COLD WATER PIPES. Easily applied by any one. 
Address CHAJ.MIil{S-Sl'ElS<JE CO., 

*2ii John St., New Vork. 




•r XX :e: 



Celebrated Wooton Rotary Desk. 

Received every wliere wiih expressions of delight. 

Tbp lower sections are pivoted to the fittimework of the body of 
#^ '^Eif£ a el^ht toitK^f. j^Mtt^d rotate at tl 



< t Books, Papers, etc. Twenty-^ 
with oi^feitejit Fi ing Boxes. " 



Igeon-Heies in left case filled 

apply ffi'^^me principle to Cylinder *nd other fflP!^*lS^MBHr. 
For particulars and prices, send 3-centefitamp to 
THE WOOTON DESK MANUFACTURING CO,, No. 5 Vance Block, laaianapolis, Ind., U. S. A, 



ROOFING. 

For steep or flat roofs. Applied by ordinary workmen 
at one-third the cost of tin. Clrcu ars and samp.es free. 
Agents Wanted. T. NEW. 32 John Street, New York. 

PATENT QUICK 

Adjustable Stroke 

Can lie Changed m hile in Motion. 

E. GOUI<l> & EBEItHAUDT, 
No. Ill N. J. R. R. Ave., 

NEWA1^K, N. J. 




FEED WATER HEATERS. 

THE BEST AND CHEAPEST IN THE MARKET. 

Warranted to heat water by exhaust steam from ^QS^ to 
212° Fahrenheit, 
t^or jlescription and price, apply to 

THE NATIONAL PIPE HENDING CO., 

New Haven, Conn. 




COMMON SENSE ENGINES 

Simple, durable, of the best workman- 
ship andmaterial. SolidWroufthtlron 
Boilers. Engine complete, on board 
cars at Springfield. Ohio, at following 
prices : 

3H.P $ar5| VH.P......$S75 

5 H. P 300 I 10 H. P 500 

15, 20. and 25 H.,P. at very low prices. 
These Engines fully guaranteed in 
every respect. Address 

Common. ?«ense Engine Co*, 
' SpRmaFnaD, Ohio. 



Pyrometers; 



For showing heat of 
Ovens, Hot Blast Pipes, 
Boiler Flues, Superheated Steam, Oil Stills, etc. 
HENRY W.BULKLEY. Sole Manufacturer, 

149 Broadway, New York. 




Onr 10-Horse Spark-Arrestmgr Tlireshine 

Eniriue has cut lO.OOOfeet pine lumber in 10 hours. 

"U ill burn wood sixfeet long, coal, straw, and corn. 
stalks. Send for Price List and Catalogue** A 2." 
_ B. W, PAYKE & SONM, 

BoxTJOr. Corniug, TV. Y. 

BOOKWALTER ENGIISE. 

Compact. Substantial, Econom- 
ical, and easily managed ; guar- 
j anteed to work wefl and give 

full power claimed. Engine and 
Koiler complete. Including Gov- 
ernor, Pump, etc., at the low 
I *^Vn price of 

' *^ Yi ^ HOKSfcl POWER $240 00 

^'114 •• *• 380 00 

6\4 " '* S55 00 

SH_ " *' 440 00- 

- * j^--* [^ Put on ears at Springfield, O. 

.-T'- V ^ _ JAMES LEFFEL & CO., 

Springfield. Ohio, 
or 110 Liber y St., New York. 





CURTIS PRESSURE REGULATOR, 
FOB STEAM AND WATEB, 

Is made entirely of Metal. Occupies the 
same spac as a Globe Valve^. It has no 
glands or packing, and is a lock-up valve. 

CURTIS STEAM TRAP 
Has automatic air discharge ; has a differ- 
ential opening, thus discharging all the 
water as fast as it comes. Is very access- 
ible for cleaning the valve, being on the 
outside. Send for circular to 

Cl RTIS REGULATOR CO., 
54 Beverly S^t., Boston, Mass. 



SILK-PRODUCING BOMBYCES AND 

other Lenidoptera Reared in 1881. By Alfred Wailly. 
An elaborate an* important report on the authors 
studies, during theyear 1881, of various European, Asi- 
atic, and North American aiJk-producing moths; show- 
ing the habits of these and their adaptability to various 
climates, and the comparative value of the silk yielded 
by each. Contained in Scientific Amkkicax Supple- 
ment, No. 344, Price 10 cents. To be had at this office 
and from all newsdealers. 






UPRIGHT DRILLS'SSf 

'"'SS!™ H.BICKfORD. 



[SEND FOR ILLUSTRATED 



WATCHMAKERS. 

Before buying lathes, see the '* Whitcomb,"* made by 
AMERICAN WATCH TOOL CO., Waltham, Mass. 

WILLIAM SPOUT 
1 ony or Panel Plan- 
' r. For general use 
Mi Door Shoiw, Box 
iQd Furniture Man- 
ifactories. Forplan- 
irig Door Panels, 
( Igar Box Stuff, and 
I umiture work, it 
ha.s no equal. 

We use the Ellis 
Patent three part 
Tournal Box and a 
- >lid forged steel 

jad. Two pressure 
I irs. Has strong 
I jed. Wlllplanefrom 
1-16 to 6 inch thiek. 

'eight, 1,4001b. The 
I west priced flrst- 
lass planer in the 
market. Bowlet & Hermancr. Wllllamsport, Pa. 




MACHINISTS' TOOLS, 

New and Improved Patterns. 

IRON PUNERS A SPECIALTY. 

OesterleJn Cfc Bernhardt, Cincinnati, O, 



WRPROPE 



Address JOHN A. BOBBLIKG'S SONS, Manufactur- 
ers^ Trenton, N.J., or 117 Liberty Street, New York. 

\N lieels and Rope forconTeying power long distances. 
Send for circular. 



THEONLY ARTICLE TO GIVE A DURABLE Economical , 

NATURAL AND PERFECT FINISH 70 HARDWOOO 

BREINIG'S LITHOGEN SILICATE PAINT 

VERY DURABLE AND ECONOMICAL ONE GALLON 
EQUALS TWO GALLONS OR MORE Of THCBESTMIXEO PAINT 

THE BRIDGEPORT WOOD FINISHING CO. 

-?0 BLEECKER ST/ifET NEW VORK 



KOHTING UNIVEnSAL 

DOUBLE TUBE. INJECTOR 

.TOR BOILER FEEDING. 
I Operated by one handle, 

WILL LIFT HOT WATER. 

POSITIVE ACTION GUARANTEED UNDER 
ALL CONDITIONS. 

NO ADJUSTMENT FOR VARYING STEAM PRESSURE. 

WILL LIFT WATER 25 FEET. SEND FOR DESCRIPTIVE CIRCULAR. 

OFFICES AND WAREROOMS: 

PHILADA., 12TH A THOMPSON STS. 
BOSTON, 7 OLIVER ST. 
AUGUSTA, GA., 1026 FENWICK ST. 
DENVER, COl.., 438 BLAKE ST. 
RICHMOND, VA., 1419 MAIN 8T. 




NEW YORK, f09 LIBERTY ST. 
CHICAGO, 84 MARKET ST. 
ST. LOUIS, MO., 709 MARKET ST. 
SAN FRANCISCO, 2 CALIFORNIA 8T. 



HARTFORD 

STEAM BOILER 

Inspection & Insurance 

COMPANY. 

W.B.FRANKLIN.V.Pres't. J.!U. ALLEN.Pres't. 
J. B. PIERCE. Sec'v. 




COLUMBIA BICYCLE. 

This easy running, staunch, and du- 
rable roadster is the favorite with 
riders, and is confidently guaranteed 
as the beet value for the money at- 
tained in a Bicycle. Send 3c. stamp 
for 36-page <'atai0Kue. containing price 
ist and fuU information. 

THE IHti'K m'F'fi CO., 
597'Washtniftfaif St., Boston, Mass. 



ZP.^^TBaiTT 



Self- Oiling; Loose Pulley. 

Ful y tested by several years'usi^ acd-fodHpPSi&ble. 
SATISFAC»)RY RESULTS 

fiaranteed, if direct ioqBire followed. Orders fl led for 
uUeya from 6 in. to x*0 WTdiameter. 

LANE & tODLEY CO., 



CINCINNltfTI, OHIO, 

MANUPJi«?PBEBS 

Shafting, Steam il^iues. Boilers, 
SAW MILLS, AND GENERA|^ JtACBINERY. 



iwiNDiNG irri"*'?^^^ 

„ -WsSr, trrawCT, or' Closet. Owner 

r nee either 1, 3, 3j or.4of its 50 qumbeiax 
■S^cms of changes eqnaH^osslble and easy. 

■ ikM'^\^eo^ 

stamp for Illnstrated List of Locks, Til i s, and 
Padloolts. D. K. Miller Lock Co., Phila., Pa. 



ROCK DRILLS & AIR COMPRESSORS 

., INCERSOLL ROCK DRILL CO., 

1 PARK PLACE NEW YORK. 



FOR SALE OK LEASE. 

A well equipped Machine Shop and Foundry, in com- 
plete TUBning order. Address 

SUpPLBE STBAM engine CO., Columbia, Pa.H 

Wm. A. HARlil^^. 

PROVIDENCE, R. I. CPAlli STREET), 

Six minutes walk \v eS1^i|H|^tation ■ 
Original and OnU hiSWfMr of the _ 

HAKRIS-COKLW ENGINE 

With Harris' Patented Improvements* 
tVoiii 10 to 1.000 H. P. 





THE HOLLAND LUBRICATOR, VISIBLE DRO^, 

^^^ ^ Is gaaraDt«dd to be 

^F 4 i- A perfiect iasurance 

^% ^^^g^^^^ W" against the cuttinr of 

A %ii«.^^^^^^.B valve-Beate, CyliDdM^d 

Governor Valvea fft' the 
eagiae. 

2. It will pay lor itflelf 
iDSiz mouths, ID the savtD^ 
of oil, coal, and packing. 

3. Tt will iasure more 
Bpeed in the revolutions of 
the engine, say Irom one to 
two strokes |ier mlnate, 
thus increasing the power 

of theengine. M't'dby Holland & Tiompson, "217 River St., Troy, N .Y. 

PATENTS. 

MESSRS. MUNN & CO.; in connection with the pub- 
lication of the Scibijtific Amkeican, continue to e^. 
amine Improvements^and to act as Solicii^&of J*'*" "^ 
for Inventors. ,^? f 

In this Ime of bl 
years' experielke^ m^jjl^l^^f^^t^^S^'^^^ie^tm 
the preparation 0^1 _ __ w.,-,-^ 

the prosecution of ^picatKiEs'Tor^^^fel^ in t^e 
United States, Canada, and Foreign Countries. Me^^. 
Munn & Co. also attend lo the preparation of Caveats, 
Copyrights for Books. Labels, Eeissues, Assignments, 
and Reports on Infringements of Paten]^. AJi busiaws 
intrusted to them is done with special care and prompt- 
ness, on very reasonable terms. 

A pamphlet sent free of charge, on application, con- 
taining full information 8bout Patents and how to pra 
cure t^em; direcciona concerning Labels, Copyrights, 
Designs, Patents, Appeals, Reissues, IcfrJngementa, As- 
signments, Rejected Cases, Hints on the Sale of Pa- 
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